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Your sons, husbands lead bw hers ¥ 

ing today upon the battlefronts are fighting 
for more than victory in war. They are fight- 
ing for a new world of freedom and peace, 


We, upon whom has been placed the responsibil- 
ity of leading the Ameri can forces, appeal to 
you with all possible earnestness to invest in 
Wer Bonds to the fullest extent of your 
capacity. 






Give us not only the needed implements of war, 
but the assurance and backing of a united 
people so necessary to hasten the victory and 
Speed the return of your fighting men. 
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PECTACULAR symbol of steam 
power, the Norfolk and Western 
system’s new streamlined locomotives 
develop 6000 hp. and attain speeds 
in excess of 100 mph. Total weight of 
the engine and tender is 867,600 Ibs. 


In every type of steam generating 
plant—stationary as well as mobile— 
dependable, full-power output is pos- 
sible only when lubrication is thor- 
oughly effective. To assure this, more 
and more operators are using Texaco. 


Whatever the steam temperature or 
pressure, in engines old or new, there 
is a Texaco steam cylinder oil that will 
atomize completely, adhere to cylinder 
walls, separate rapidly from exhaust, 


TEXACO Steam am Cylinder Oi 


FOR EVERY STEAM: | CONDITION 


TUNE 
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rN THE TEXACO STAR THEATRE WITH 


assure quiet operation and low oil 
consumption. Because of the benefits 
Texaco delivers— 


More locomotives and ssasliuleal cars in 
the United States are lubricated with 
Texaco than with any other brand. 


In addition, Texaco lubricants have 
proved so effective in service they are 
definitely preferred in many other 
fields. A few of these are listed at the 
right. 

Texaco Lubrication Engineering 
Service is available through more than 
2300 Texaco distributing plants in the 
48 States. Get in touch with the near- 
est one, or write The Texas Company, 
135 East 42nd St., New York 17, N.Y. 


pum spreameconcssssurnamnnco: emcee ame 


THEY PREFER TEXACO 


% More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


% More*revenve airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


x More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


x More stationary Diesel horsepower it 
the U. S. is lubricated with Texaco than 
with any other brand. 


% More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 
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Cover: An illustration of the many power applications that help keep 
America’s war plants working round-the-clock. The squirrel- 
cage motor running this machine tool, through a protected 
V-belt drive is totally-enclosed and fan-cooled. Photo Allis- 
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Ashes Pumped WET-Detvered DRY / 


Ash and dust laden water enters the Hydro-Bin at the top; the water being 


moved by the overflow trough at the top, decanting elements at the sides « 
water collecting gateatthe bottom of thebin. Commercially dry refuse remains in 
bin, for unloading into cars or trucks. Water removed from the bin can pass ij 

a sewer or it may go to a storage tank, as illustrated, for recirculation thro 
the Hydrojet System of Ash Removal or the Hydrovac System of Dust Remov, 
Hydroseal Pumps are used for pumping refuse into the bin and for recirculation of 
water. ... The Dewatering Hydro-Bin is equipped with a steam manifold aro 
the discharge gate, to insure operation in sub-freezing temperatures. Our neds 





representative will gladly give you full information about this and other met 
of refuse disposal available where Hydrojet and Hydrovac Systems are 


Dewatering HYDRO-Bil 





























EW MATERIALS derived from wood are being 
N produced under new names at an amazing rate, ac- 
cording to Professor Alfred H. Bishop of the New York 
State College of Forestry, Syracuse University, because 
chemistry and the woodworking industries are moving 
so fast in the field of research and discovery. Such 
words as “compreg”, “impreg”, “papreg”, “tekwood”, 
“staypak” and “Arboneeld”, are looming large on the 
horizon of business. 


R ECOGNITION of the facts that no iron or steel pipe 
now economically available can be expected to last 
long in some soils, and that protective coatings usually only 
delay corrosion, has emphasized the importance of other 
methods of protecting underground pipe. Most promising 
is an electrical method. If electrical connections are so made 
that the current flows to the pipe line, the pipe will be 
protected from corrosion. This is done in many installations 
by supplying energy from a power plant. Considerable use 
is also made of zinc anodes electrically connected to the 
ipe lines. In 1941 the Bureau of Standards began a series 
of field tests to determine the conditions under which this 
method of protection may be effective. (Technical News 
Bulletin 296, December, 1941.) 


(Gs ENERATIONS of English and American children 
have grown up with memories of singing the old 
folk tune, “Here We Go Round the Mulberry Bush.” 
But in this war the word “mulberry” has had a connota- 
tion that was definitely not child’s play. For months, 
a something or other that was marked No. 1 War 
Secret was referred to continually as “The Mulberry,” 
in all written, radioed or spoken messages, in the 
pteparations for the invasion of Europe. It finally turned 
out that the mulberry was nothing more or less than 
the fabricated floating harbors and breakwaters that 
formed harbors for the landing crafts on the beaches 
of France. 


> RECENT YEARS because of the pre-war breakdown’ 
of our system of production and distribution, as. evi- 
denced by mass unemployment, we have been greatly pre- 
‘Occupied with economic problems. We have set full em- 
Ployment and full production as our goa!s. However, we 
hust not lose sight of the fact that those goals should be 
4tained through the democratic process. Democracy itself 
Wan objective vital to our economic and political well- 
being. Today our Congress has a great opportunity by 
strengthening itself so that it can better our Government 
and thus make possible the achievement of both our eco- 
‘fomic and our. political goals.” These are the first sentences 
in the preface to Bulletin No. 39 entitled, Strengthening 
the Congress, by Robert Heller, published’ by the National 
Planning Association, 800 21st Street, N. W., Washing- 
ton 6, D. C. 


od PRESSURE of the European war subsides by June, 
some $2,000,000,000 worth of construction can be 
completed in the Middle West and East this year, ac- 
cording to Thomas S. Holden, president of F. W. 
Dodge Corp, as reported recently by John Jenkins in 
the Chicago Daily News. Actual planned work ready 
for contract on heavy construction, non residental and 
residential building now amounts to $4,131,303,000 in 
the first postwar year, with new projects piling up at 
the rate of $21,000,000 a day right through to X-Day. 
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ee as well as biggest mass-produced units in 
aviation are manufactured by The Glenn L. Martin 
Co. Maker of the JRM-Mars, biggest plane in mass — 
tion today, the Martin Co. also produces a minute vibration 
detector weighing only two ounces which allows engineers 
to detect and measure vibration and shock wherever they 
may be found. Relations between them are closer than 
might be expected of two extremes. Vibration detectors, 
attached to wings and fuselage during test flights, helped 
supply advance flight data that led plane designers to “beef 
up” the 120-ft Mars hull to its present structural strength. 

NOTHER CHAMPION cold-water-thrower-on- 
A postwar-fantasies turns out to be C. B. Veal, man- 
ager of the Co-ordinating Research Council, related to 
both the SAE and API. According to Bert Pierce in 
the New York Times, Mr. Veal thinks that dreams of 
a postwar high-octane fuel that will propel a car 30 
or 50 miles on a gallon are just that—dreams. To 
use the new high-octane fuels effectively, high com- 
pression ratios and, as a result, special mechanical de- 
sign, are necessary. A small high-octane prototype air- 
craft engine for automobiles, built to withstand the 
loads, would cost, as does the present aircraft engine, 
ten times as much per pound to build as the current 
mass-production automotive engines suitable for fuels 
of the prevalent octane number. Moreover, such an 
engine would be much noiser than the American motor- 
ing public would tolerate. Mr. Veal says more economy 
is to be sought in improved lubrication and improve- 
ments in construction materials and details. 

ORE THAN 2,000 veterans of World War II have 
M been employed by Ford Motor Co. dealers as a result 
of the training program being conducted throughout the 
country. To encourage veterans to work toward ownership 
of their own business, a plan was recently inaugurated 
whereby any returning veteran may apply for an earn- 
while-you-learn, full-paying “apprenticeship” through any 
Ford dealer in the United States. 


T HITS LIKE A BOMB —In the early hours of 

World War II, the British found that even their 
most powerful battleships were paralyzed by near misses. 
The electrical power systems were completely knocked 
out, due to damaged control. An exclusive Westing- 
house design is a shock machine for testing circuit 
breakers, which led to the manufacture of new breakers 
that would not trip even under full load as a result 


of shock impact. 
W E HAVE TOLD YOU about the spinstrometer and 
the oxometer, but did you read about the stinkometer 
in the Business Week for March 3? It was originally de- 
veloped by the Hooper Foundation to replace the profes- 
sional smeller in canneries. But the human nose is not 
infallible, says Business Week, and even when the nose can 
detect a foreign odor about the fish it is not always possible 
by olfactory judgment to determine how great is the dete- 
rioration that has taken place. Yeah, and besides, you can’t 
tell how rotten the fish is just from the smell So you send 
it to a laboratory and have it measured with the stinkometer. 
Just why it is desirable or necessary to determine the degree 
of rottenness is still a mystery to us. 
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NEW FIVE-YEAR RESEARCH program is outlined 

in considerable detail in a recent publication of Bi- 
tuminous Coal Research, Inc., 803 Southern Building, 
Washington 5, D. C. This proposed program includes 
research in residential heating, industrial and commercial 
steam uses, industrial non-steam and special uses, coal, com- 
bustion and ash, carbonization, gasification, preparation, 
. transportation and handling, railroad fuel and locomotive 
development, chemicals from coal, mining problems and 
technical service. Already extensive plans are being made, 
according to BCR, for a program of research to be carried 
out under the sponsorship of six of the leading railroads 
co-operating with BCR. A_ pulverized-coal-fired, high- 
pressure steam locomotive is being built for a group of 
nine railroads who are sponsoring its development with a 
fund of $1,500,000. The new engine will be built by the 
General Electric Company using a B & W water-tube boiler 
and is expected to develop 5400-hp with a turbine electric 
drive. High steam pressure and temperature will be em- 
ployed. Looking into the not-too-distant future, engineers 
are working on a coal-fired gas turbine as a possible means 
of locomotive propulsion. 


RR FHIRING Your Country’s Veterans is the title of 

Analysis No. 38 published by Research Institute of 
America, 292 Madison Avenue, New York 17, N. Y. 
The book discusses in detail your rehiring obligations 
under the law, the meaning of “changed circumstances,” 
solving seniority questions, unions and veteran re- 
employment, planning a personnel policy for veterans, 
handling the disabled veteran, how to keep key em- 
ployees. 


Ho1p THAT ACID—Glass normally will resist all 

chemicals except hydrofluoric acid, and now a glass 
which will avoid even this fault is about to become com- 
mercially available. It is based on phosphorous pentoxide 
instead of silica and was developed specifically to resist 
hydrofluoric acid, now encountered increasingly in labora- 
tories and plants, says the Industrial Bulletin of Arthur D. 
Little, Inc. 


ANT TO RENT A BOILER? A vertical 55 to 

90-hp boiler can be rented for $125 per month or 
$42 per week or $10.50 per day. A horizontal locomo- 
tive type boiler 125 to 175-hp will cost you $200 per 
month, $67 per week or $17 per day. Or perhaps you 
would like to rent a derrick. There is a choice assort- 
ment of these, such as circle swing, stiff-leg steel and 
tripod derricks with all sorts of hoist arrangements. A 
20 ft length of 4-in. hose will cost you $1.20 per day 
or $4.80 per week, or $14.50 per month. How about 
renting a nice rubber-tired wheelbarrow for $5 a month 
or $2 a week or $.50 a day? Concrete mixers all the 
way from $3 to $17.50 a day. Full details and prices 
listed in compliance with the OPA Regulations pub- 
lished at $2 by the Rental Committee, Associated Equip- 
ment Distributors, National Press Building, Washing- 
ton 4, D. C. 


N THE DETAILED DESCRIPTION of Grand Coulee 
Dam published in the April issue, you doubtless noticed 
brief mention of the stilling basin at the toe of the dam. 
There are some interesting details in the construction of this 
basin that could not be given in our article. They are dis- 
cussed in detail, however, in an article entitled, Floating 
Repair Plant for Grand Coulee Dam, by R. G. Skerrett in 
the March, 1945 issue of Compressed Air magazine. The 
method of cleaning this stilling basin when the structure 
has been unwatered is extremely interesting. A caisson is 
being built that can be floated into the basin and sunk into 
place in the stilling basin to afford a platform for work on 
the structure. 


6 ley RECENT FLURRY of interest among certain 
of the technical magazines in the subject of isomet- 
ric drawing for engineers reminds us that some ninetcen 
years ago we published in Power Plant Engineering an 
article giving all the fundamental principles, directions 
for laying out graph paper and black boards for per- 
forming isometric drawing and so on. This article ap. 
peared on page 541 of the May 1, 1926, issue of Power 
Plant Engineering. Its author, V. L. Sherman, was one 
of the first to advocate it as a practical method of draw. 
ing piping and first used it in his work as a teacher of 
drawing at Lewis Institute. 


pipe ENGINE production on a volume schedule for AAF 
combat operations is underway at the General Electric 
Co. second largest wartime plant at Syracuse, N. Y., it 
has been announced with approval of the War Department. 
Completion of the first of the superpowerful G-E Jet engines 
recently at the Syracuse plant actually marked the beginning 
of mass production in the United States of this new motive 
power unit, which drives planes at lightning-like speed a! 
altitudes more than six miles above the earth. 


 gersain AND INDUSTRY are making steadily 
increasing application of visual education tech- 
niques to speed training and re-training of workers and 
in promoting other phases of activity, it is disclosed in 
an extensive survey made by the Victor Animatograph 
Corp., Davenport, Iowa. The survey revealed that vir- 
tually every major manufacturer of war goods materiel 
is utilizing 16-mm sound motion pictures for job train- 
ing, to teach new techniques and visualize general opera- 
tional problems. 


pean NATURE provides the solution to a mod- 
ern problem. Many readers will recall seeing the maple 
seed which slowly falls to earth in a flat spin around its 
center of gravity located in the mass of the pod. The Army 
Air Force has designed a device which looks like the 
maple seed and operates in the same way, to replace para- 
chutes used to deliver supplies. Approximately 65 pounds 
of supplies can be stored in the container which is the 
counterpart of the maple pod. Drift is negligible and ac- 
curacy is greater than when parachutes are used.—Ohmite 
News. 


LUORESCENT LAMPS LAST LONGER if you let 

them burn continuously. The reason, explains the 
Westinghouse Lamp Division, is that each time one of 
these tubes is turned on electrons “nibble” at the tips of 
the electrodes until the light-producing arc is struck. 
Frequency of starts, on the-other hand, does not affect 
an incandescent lamp’s longevity since it fails because 
the tungsten filament evaporates at incandescence until 
it finally melts. 


F STATISTICS count for anything, says the Rural Elec- 
I trification Administration, over $700,000,000 will be 


‘spend to put plumbing on farms which have electricity 
today and on farms and other rural dwellings which will be 
electrified under the proposed National 5-year Postwar Rural 
Electrification Program. 


A REVISED Reading List for Junior Engineers has 
been issued by the Junior Committee on Profes- 
sional Training of the Engineers’ Council for Profes- 
sional Development and is now available for distribu- 
tion. It covers natural science, philosophy, including 
religion, economics and sociology, psychology, busi- 
ness and industrial management, literature, including 
poetry, essays and fiction, history, biography, travel and 
the fine arts. Copies from the Engineers’ Council for 
Professional Development, 29 West 39th St., New York 
18. Price, 10 cents each, 5 cents in lots of 50 or more. 
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Know-How 


As the pioneer Company in the 
development and manufacture of 
silencing equipment, Maxim has 
experience ‘‘plus”’ to offer in solving 
your silencing problems. Maxim 
exhaust and intake silencers, spark 
arrestors, steam blow-off silencers 
and the new Heat Recovery silen- 
cers are in operation today in indus- 
try from coast to coast. When the 





problem is silencing, consulf Maxim. 








THE MAXIM SILENCER CO. . 89 HOMESTEAD AVE., HARTFORD, CONN. 
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HIGH PRESSURE BOILERS 


















YARWAY UNIT TANDEM BLOW-OFF VALVES, built for pres- 
sures up to 2500 psi. Combining a Hard-Seat and a Seatless Valve 
in a single one-piece forged steel body, this Tandem provides the 
advantages of both designs—for blowing or for draining and 
sealing—in a compact, rugged unit. 





Outside sealing valve is the famous Yarway Seatless design which 
has no seat to score, wear and leak. This valve is always opened first 
and closed last. 

Inside (next to boiler) blowing valve is the Yarway Hard-Seat Valve 
which utilizes special alloys and unique construction features to 
reduce normal wear in this type &f valve. Ask for Catalog B-432. 





EQUIPME 
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NEED THIS.. 


Modern Steam Generating Units represent 
big investments. They are worthy of the 
best auxiliary equipment available. 


Power engineers have found it sound judg- 
ment to insist on Yarway Tandem Blow-Off 
Valves, Yarway Water Columns and Gages, 
and Yarway Remote Liquid Level Indica- 
tors...have learned through experience 
that these are the best protection for their 
major investment. 


Sound design and careful attention to every 
mechanical and metallurgical detail are the 
reasons for Yarway performance and lead- 
ership. Nearly 40 years’ experience with 
power plant problems—and constant re- 





search and development to keep abreast- 
of Industry’s requirements—justifies the 
slogan ‘“‘Yarway-Equipped—A Mark of 
Good Engineering.” 

When adding new power equipment, or 
modernizing your present installation, re- 
member to specify Yarway auxiliaries. 
Write for descriptive catalogs now. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
4 
Blow-Off Valves, Water Columns and Gages, 


Liquid Level Indicators, Expansion Joints, Impulse 
Steam Traps, Strainers, Spray Nozzles. 


Ask about the new Yarway 30-minute color and sound motion picture, available for group showings. 
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ROTECTION 


YOUR TURBINE! 





HIS unique cutaway drawing of a giant 

200,000 h.p. turbine’shows far better than 

words why you need something extra in 
your turbine oil. 

Socony-Vacuum’s great new turbine oil— 

_ Gargoyle D.T.E. Oil 797—gives you this 

4 something extra. This oil adds extra resist- 


ance to oxidation, deposits and rust, to a base 
stock that is in itself an excellent turbine oil. 

In severe tests, Gargoyle D.TF.E. Oil 797 
has stood up far longer than any other turbine 
oil. Now, it’s in service in turbines ranging in 
size from 1500 KW, to more than 50,000 KW. 

Get full performance facts and figures on 
Gargoyle D.T.E. Oil 797, from your Socony- 
Vacuum Representative. Then, give your tur- 
bine this extra protection against oxidation 
and rust for extra performance. 


' Socony-Vacuum’s FIVE STEPS to 
Lower Production Costs for You! 


1 .Lubrication study of your entire plant. 
2.Lubrication schedules and controls. 
3-Lubricant storage and handling system. 
4.Skilled engineering counsel. 

5.Progress reports of benefits secured. 


- SOCONY-VACUUM 











Standard Oil of N. Y. Div. - White Star Div. + 
Lubrite Div. - Chicago Div. - White Eagle Div. : 
Wadhams Div.* Magnolia Petroleum Company * 
General Petroleum Corporation of California. 


Tune in “information Piease’’—Mon. Evenings, 9:30 E.W.T.—NBC 
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HAGAN CORPORATION, HAGAN BUILDIN 
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These boilers have Hagan Control! 
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When the Hagan engineer and a prospective customer came into 
the boiler room, there wasn’t an operator in sight. 

Yet, all five boilers were on the line, generating over a million 
pounds of steam an hour. They were burning blast furnace gas, 
automatically supplemented by pulverized coal, and supplying 
power for the entire mill. Signal lights flashed on and off, indi- 
cating the operation of burners . . . fans speeded up and slowed 
down in accordance with load variations . ... flow meters indi- 
cated that the boilers were handling a widely fluctuating load. 

Finally, in a corner partitioned off as an office, the visitors 
found one man eating his lunch and reading a newspaper. The 
visiting engineer expressed his astonishment at the sight of all 
this intense activity without at least half a dozen operators in 
attendance. 

But the man in charge was unperturbed. “Why shouldn’t I 
leave the floor?” he said, “These boilers have Hagan Control.” 

This complete confidence in Hagan Control is characteristic of 
men who use it..To them it is a dependable tool. They use it with 
the confident familiarity that a good mechanic feels for his 
favorite wrench or screwdriver. 

Write for full information. 


HAGAN 
HALL 
BUROAMIN 
CALGON 


HAGAN Mom COMBUSTION CONTROL 
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LOOKING FOR a way to trim your fuel 
costs and boiler room operating expenses? Then 
you'll surely be interested in every feature of the 
A. Perfect Spread Stoker—from its “streamlining 
with a purpose’”’ to its “‘crossfiring” principle of 


combustion. 

This modern, dependable stoker efficiently 
burns any kind or grade of solid fuel, wet or dry, 
including by-products and plant refuse. Maxi- 
mum heat from every pound of fuel means more 
steam at very worthwhile savings. In operation; 
the stoker is extremely clean and quiet, answer- 
SPREADS PERFECT FUEL BED ing steam demands instantly. It puts an end to 

many wasteful boiler room practices. 
: You may find in these and other important ad- 
Over-the-rotor feed covers the entire grate vantages the way to cut your fuel bills and boost 
area with a “Perfect” fuel bed and causes operating efficiency. Write today for the new 
&. Perfect Spread Stoker bulletin. 














less wear on the rotor and housing. The 
uniquely designed and balanced A rotor 
spreads fuel perfectly, the fines burning in- 


suspension and the heavier particles drop- If Your Steam Requirements Call for 175 
ping to the grate for thorough combustion. H. P. up to 200,000 Ibs. per hour— 


This rotor is an exclusive feature not found You NEED THIS BULLETIN 


mrany other stoker. Writeus, 2408 Aramingo Ave., Philadelphia 25, Pa. Ly a. 
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ANOTHER IMPROVEMENT IN THE 
A SURE WAY TYPE R_ TAYLOR STOKER 
TO BE SURE 
YOU’RE RIGHT 


How MANY types and makes of stokers should 
you consider when specifying new power plant 
equipment? Two? Four? Eight? To be absolutely 
sure you’re right, you’ll no doubt want a// the 
information you can possibly get on ai/ the latest 
stokers. 

That’s why we believe you will want to know 
about the smproved Taylor Stoker. It is not an 
untried, untested stoker, but one with a solid 
39-year background of highly efficient service all 
over the world. Now, sweeping improvements 
have been made that rank it as a stand-out stoker 
for dependable, low cost steam generation .. . 
based on today’s requirements . . . and built to 
tomorrow’s needs. 

You'll get a great deal of valuable information 
from the new Type “R” Taylor Stoker booklet, 


which details every improved feature and its ad- AIR COOLING REDUCES 
vantages to you. Write for it today. SLAG FORMATION 


Front Wall Air Boxes; Side Wall Air Nozzles 


IF YOUR Steam Requirements Call for and Half Tuyeres of the Taylor Stoker dis- 


20,000 to 500,000 Ibs per hour. charge continuous, uniform air screens that 
9 p) ° — 


reduce slag and clinker formation on furnace 
YOU NEED THIS BOOKLET | 


walls. This increases’ operating efficiency 
Write us. 2408 Aramingo Ave., Philadelphia 25, Pa. 
and economy. 





MMERICAN ENGINEERING COMPANY 


SUMsidiaries: COCHRANE CORPORATION, FARADAY ELECTRIC CORPORATION 


PHILADELPHIA 25, PENNSYLVANIA 
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REPUBLIC INSTRUMENTS 


and CONTROL EQUIPMENT 


COMBUSTION CONTROL 
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All Sizes of Boilers 
All Types of Firing 


Low steam costs are the result of high 
boiler efficiency. Daily performance at 
test efficiencies will result from the 
installation of a Republic combustion 
control system. They are designed for all 
sizes of boilers and all types of fuel firing 
equipment. 


CONSTANT STEAM PRESSURE 


Automatically maintains a constant steam 
pressure by controlling the fuel and air 
input to the boilers in balance with the 
boiler load. 


EFFICIENT COMBUSTION 


Automatically maintains maximum com- 
bustion efficiency over entire range of 
boiler rating, by controlling simultane- 
ously the fuel and air input to boiler in 
measured proportions and in a fixed ratio. 


LOAD DISTRIBUTION 


Automatically distributes load equally 

among all the boilers, or the load can be 

distributed between the boilers as desired. 
e 


WRITE FOR DATA BOOK No. S-21 


FLOW METERS 


For Measuring the Flow of 
Steam -Water-Gas-Air-Oil 


Do you have a means for easily and 
quickly checking the production and dis- 
tribution of these power plant services? 
Do you know how much you are paying 
for steam or how economically it is being 
used? Republic flow meters will give you 
all the production and maintenance in- 
formation you need in order to detect 
leaks and improve methods. 
WORKING PRESSURES 
Republic meters are available for all work- 
ing pressures up to 5000 Ib. per sq. in. 
RANGE EASILY CHANGED 
The range of a Republic meter can be 
easily and quickly changed by merely 
changing the range tube. 
READING INSTRUMENTS 
The Republic indicator, recorder and in- 
tegrator operate independently of each 
other and can be supplied separately or 
in combination. They are remote reading. 
EASILY READ 
The indicator scale and the recorder chart 
have uniform graduations and are 
irect reading. The integrator has a large 
cyclometer type dial. 


WRITE FOR DATA BOOK No. 701 


BOILER INSTRUMENTS 


Eliminate Guesswork 
in Boiler Operation 


Republic boiler instruments provide the 
operator with continuous performance 
records, which are the only reliable guide 
to efficient boiler operation. 


STEAM FLOW METERS 

Remote-reading indicators, recorders and 
integrators measure flows of steam and 
feedwater. 

BOILER METERS 

Records simultaneously on one chart the 
steam flow from the boiler and the rate 
of air flow to the furnace for combustion. 
DRAFT INSTRUMENTS 

Indicating and recording types in single 
or multiple units for all pressure or 
ranges. 

COz2 METERS 

These instruments continuously indicate 
and record per cent COz2 in flue gas 
measured by the Orsat method. 
THERMOMETERS : 


Long-distance expansion-type thermom 
eters with single or multiple pen recorders. 


WRITE FOR BOILER METER DATA 
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TO INCREASE 
Today’s Steam Production 


TO DECREASE 
Il) Tomorrow’s Steam Costs 


REGULATORS 


For Controlling Pressure 
Flow-Level-Speed 


hepublic regulators are supplied for the 
tomatic control of pressure, rate of flow, 
peed of rotation, level of a liquid or the 
proportioning of two pressures, flows, 
uc, in a fixed ratio by mechanically oper- 
ting a valve, damper, rheostat or various 
ypes of variable speed transmissions. 
ENSITIVITY é 
epublic regulators can be made sensi- 
We to changes of less than 0.001 inch 
f water, : 

ED 


epublic regulators can be made to meet 
ly speed requirement up to one full 
oke in 2.4 seconds. 
ABILITY 
he patented Republic stabilizer will 
jabilize against any time lag in the 
7 pa of the equipment being con- 
tolled, 
OWER 
tandard Republic power cylinders will 


liver from 360 to 5600 foot pounds 
er stroke, 


WRITE FOR DATA BOOK No. S-13 


DESUPERHEATERS 


Designed to Meet Your 
Special Requirements 


Whatever your plant conditions, you can 
obtain the necessary operating flexibility 
and. accurate regulation of steam temper- 
ature with the rugged, simply-controlled 
Republic desuperheaters described 
below. 


RATIO TYPE 

This desuperheater is a self-supported 
venturi in which the denenedatenien 
water, completely evaporated at all flows, 
is controlled by the steam flow in the 
correct proportion to reduce the steam 
temperature to the required value. 


RATIO TANK TYPE 

This nit is similar to the ratio type 
except that a water tank is added to give 
emergency water reserve. 


STEAM ATOMIZING TYPE 

In this desuperheater, built for extremely 
wide range operation and zero pressure 
loss, the desuperheating water is com- 
pletely atomized at all rates of flow by a 
small quantity of high-pressure steam. 


WRITE FOR BULLETIN No. S-30 


VALVES 


Regulating and 
Pressure Reducing 


For your key jobs, where valves must not 
fail—where they must continuously and 
accurately regulate the pressures and 
flows of steam and water on which other 
vital processes depend — Republic valves 
give you the dependability you need. 
ANY STEAM CONDITIONS 

These valves are of the gradual-opening, 
high-lift, double-seated type, lever or hy- 
draulic-operated, built to A.S.A. standards 
for steam conditions up to 1500 lb. per 
sq. in., 950 F and capacities up to 
1,000,000 Ib. of steam an hour. 

STABLE REGULATION 

Republic valves will regulate accurately 
from maximum flow down to 2 per cent 
of maximum. 

CUSTOM MADE CONSTRUCTION 
Republic valves are built for any piping 
condition, with inlet and outlet sizes 
proportioned for specific pressure reduc- 
tions. Special steels are used, depending 
on service requirements. 

ONE-PIECE STEM 

Valve stem and discs are machined from 
a single stainless steel forging. 


WRITE FOR BULLETIN No. $-40 





kepublic Flow Meters Co. 


L224 Diversey Parkway e 


Chicago 47, Illinois 


May, 1945-— POWER PLANT ENGINEERING — Chicago, Ill. 











With DIAMOND AUTOMAT ' 


- +. none can be overlooked. 
CORRECT CLEANING IS 


ASSURED AND BOTH FEED WATER 
AND LABOR ARE SAVED. 


Just push a button . . . that’s all you do to clean the 
entire boiler, superheater, economizer, and air heater 
(whether soot blower elements are fixed or retracting). 
All blowers then operate in proper sequence and at 
the correct blowing speed. No blower can be over- 
looked or incorrectly operated by a careless operator. 
This automatic operation entirely eliminates the need 
for an attendant. 


The program panel shown above controls both 
retracting and nonretracting blowers arranged in 
three groups; any desired number of groups can 
be had when system is designed. One “start” button 
controls all groups, but any group can be operated 
independently of other groups if desirable by 
simply throwing a switch on the panel. 

Blowing sequence of the units in any group 


can also be easily altered to suit changed conditions 


Compressed air has a greater density than steam and 
therefore provides better cleaning. The air is dis 
charged from permanently installed elements (see 


* bottom of right-hand page) in a series of short puffs 


with substantial pauses between. Spreading the clean- 
ing cycle over a longer period of time eliminates stack 
discharge nuisance and permits use of a much smaller 
compressor. 


Diamond Automatic Sequential Air Soot Blowing Sy+ 
tems have been in very successful central station use 
since 1940. For further information, write for Bulletin 
No. 956 which illustrates and describes an installation 

on a 900,000 Ib/ hr boiler in a modern easter 


©. central station. 


DIAMOND POWER SPECIALTY 
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DIAMOND SPECIALTY lL 





ISEQUENTIAL AIR SOOT BLOWING 





Opens Drain and 2. Drains and Operates Blower Operates Long Retracting 
Main Steam Valves Warms Up Piping No. 1 Too Fast Blower No. 2 


Considerable Time 
of an Attendant is 
required to Operate 
Conventional Soot 


Blowers. . . awp 
THERE is No 








5 forgets to Operate 2 bce Blowers cans Main ASSURANCE THE 


Blower No. 3 


fi 4, 3, etc. Steam Valve WORKWILLALWay 
s F 


BE CoRRECTLy 
OTHER ADVANTAGES of. DIAMOND peel 
Automatic Sequential AIR SOOT BLOWERS ' 


NO FEED WATER MAKEUP — Using compressed air 1940 and one 900,000 Ib/hr and one 550,000 Ib/hr 
instead of steam as the cleaning medium, there is no units installed in 1942 has proved the maintenance 
condensate loss due to soot blowing. This is particu- cost is unusually low. 

larly important where makeup water isa problem. —_ ss iminyates PIPING INSULATION—When air is used 
SAVES FUEL —Experience gained during several years’ for cleaning, the soot blower piping is not insulated. 
operation on a number of installations indi- 

tates that automatic sequential air puff soot 

blowing uses only % to % of the energy from 

the coal pile that is needed for steam blowing. 

REDUCES MAINTENANCE—Experience on two 

900,000 Ib/hr boilers placed in operation in 








At right is the Diamond Air Puff Seot Blower having — 
element 


soot 
Automatic Sequential Air Soot Blower System. 


CORPORATION © perrorr 31, micuican 


Y LTD., Windsor, On-ario 
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YOU SAVE 


WAYS 


WITH 
COMBINATION 
STARTERS 


1. Save Ordering Time—Instead of buying two 
separately mounted devices, you buy one factory — 
co-ordinated unit that controls and protects 
your motor. 

2. Save Installation Time—Users report a 50 per- 
cent reduction in mounting time,.a 40 per-cent 
reduction in wiring time, as compared with the 
installation of two separate devices. You con- 
nect only 9 terminals—not 15. 


3. Save Man Power—By eliminati tue 
mounting job on every installation, woke 
valuable man power. you 


4. Save Money—Cost slightly more than two ~ 


tely mounted devices, but the diff 
isso ese sie top Se. Hb An wee, 


| conduit, fittings, and installation-labor ¢ 


combination starters in small, unused spaces 
near the operators. : 

have less copper wire, steel conduit, and fittings 
—and they save your motors, too. The fuses, or the 
breaker, are co-ordinated with the thermal over- 
load relays to give complete motor protection 


under short-circuit or overload conditions. 
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“EVERY KIND, FOR EVERY MACHINE API 











Magnetic Full-voltage Starter— Magnetic Full-voltage Starter— A-c Magnetic Starter with Water- 
Designed to provide long life, Showing Selector switch mounted in tight Case—Wall-mounted, over- 
ease of installation, readily acces- the cover of a general-purpose case. load-relay reset button in cover, 
sible parts for quick inspection, and push button can be added. 

and the dependability requisite to 

modern industrial needs. 





Oil-immersed General-purpose Starter for Hazardous Locations— 
Starter with Dust-tight Case— Starter—Suitable for use in cor- Will withstand internal explosion 
Fabricated, case of cold-rolled rosive atmospheres found in such —high tensile cast iron will meet 
sheet steel—wall-mounted—over- places as chemical plants and oil hydrostatic pressure test—overload- 
load-relay reset button in cover. refineries, or for outdoor use. relay reset button in cover. 


NAME YOUR APPLICATION 


G-E starters come in a variety of enclosures to meet any operat- 


ing condition, and are available for motors from 1 to 1000 horse- 
power. Write today for further information about these starters 
—our engineers will be glad to help you select the correct type 


for your needs. General Electric Company, Schenectady 5, N. Y. INDUSTRIAL CONTROL 
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Me ‘S.A: BOILERS FOR ONE 


Ist Unit Ordered in 1941 
9th Unit Ordered in 1945 


CTUAL experience with the first unit proved that this design 
of boiler demonstrates in operation the advantages that are 
claimed for it. 


@ Low Draft Loss 
@ Complete Combustion due to Long Flame Travel 
@ Sufficient Cooling of Gases fo-Prevent Slagging 
@ High Average Efficiency . 
@ Wide Range of Superheat Control 
- Performance tells the story... there was no question as to what 


boiler to install when increased steam demands made additional 
steam capacity necessary. 


FOSTER WHEELER CORPORATION 
165 BROADWAY ~- NEW YORK 6,N. Y. 


FOSTER 
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OIL REFINERY IN FIVE YEARS 





Refinery Installation For a Prominent Oil Company 


Present Contemplated 
Operation Future Operation 


Number of Units 
Steam Capacity. , 70,000 Ib. per hr 70,000 Ib. per hr. 
Design Pressure 645 lb. per sq.in. ... . 645 lb. per sq. in. 
Pressure: Superheater Outlet . . 250 Ib. per sq. in 600 Ib. per sq. in. 
Final Steam Temperature (Saturated) 750 degrees F. 
Feedwater Temperature 225 degrees F 300 degrees F. 
Refinery Gas Refinery Gas 
79.1 per cent .. . 83.0 per cent (with air heater) 
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REALLY BAD OIL 
CONDITIONS ARE MY 
OBJECTIVES. IM SUPER-7 YOU'RE SURE TO GET TOP-FLIGHT 
Oll:PROOF... MADE OF DRIVE PERFORMANCE WHEN YOU SPECIFY 
SOLID NEOPRENE . ALLIS-CHALMERS TEXROPE V-BELTS... 
GRIMY LIQUIDS EACH BELT IS DESIGNED, TESTED AND BUILT 
TO SOLVE SPECIFIC DRIVE PROBLEMS 


HEAVY LOADS ? EASY! 
MY STEEL CABLES ADD POWER, - 
REDUCE STRETCH AND SLIPPAGE. 
IM SUPER-7-STEEL. 


RESISTING TALKING: MY 
BUILT-IN CONDUCTING 

ELEMENT CARRIES Jans 

STATIC CHARGES TO 

THEYRE GROUNDED. {4a Ne 








90% OF ALL Ol CONDITIONS 
ARE ACINCH FOR ME. 
NEOPRENE IS MY COVER. SUPER7 


Me OU: RESISTING, MY NAME. 





IT PAYS TO MAKE ALLIS-CHALMERS Your 


V-BELT DRIVE HEADQUARTERS | 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B, F, Goodrich—and are sold exclusively by A-C. 
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ALL THESE UNITS 
FOR HEAT TRANSFER 
GRICE... 


Evaporators 
Stage Heaters 
Gas Coolers 
Drain Coolers 
Aftercoclers 

Air Preheaters 
Fuel Oil Heaters 


THE GRISCO@M RUSSELL CO. 
285 Madison. Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 


PiameerA iw Heal ‘Transjer A ppuaratid 


Storage Tank Oil Heaters 
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BAILEY BOILER METERS-— 


YOUR PASSPORT to 


ENGINEERED FUEL CONSERVATION 


Bailey Field Engineers backed by the know-how gained from thousands of 
successful Steam Flow—Air Flow installations adjust each Bailey Boiler Meter to the 


particular requirements of the unit which it serves. The meter then serves as a guide 
to firemen in obtaining maximum fuel conservation in everyday operation. 


Bailey engineering service starts with the selection 
of equipment and continues through the design, 
construction, calibration, installation and final ad- 
justment on the job. Much of this engineering 
work is done in the user's plant by Bailey Field 


over 25 years experience with the Stedm Flow— 
Air Flow method of combustion control. This in- 
cludes the records of tests on thousands of boiler 
installations covering a wide range of fuels, 
furnaces and fuel burning equipment. You will 


find that this engineer has more to offer than 
meters and controllers. He is primarily interested 
in helping you to secure maximum fuel conserva- 
tion and other benefits which result from the 
intelligent use of correctly selected and properly 
applied instrumentation. G-21A 


BAILEY METER COMPANY 
1040 IVANHOE ROAD e CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


Engineers who have been thoroughly trained in 
combustion and automatic control practice. These 
engineers are stationed in over 30 industrial areas 
- throughout the United States and Canada for the 
purpose of rendering prompt “on the spot” engi- 
neering service without undue traveling expense. 


The Bailey Engineer in your community has “know- 
how” at his command which was developed by 


The use of Bailey Boiler Meters and Bailey engineering 
service for fuel conservation dates back through World Warl. 


Modern installations of Bailey Boiler Meters usually include 
Bailey Boiler Control to automatically intaii imum 
fuel economy and other desirable operating conditions. 


BAILEY METER CONTROL 
The Complete Combustion Control System 





BOILER METERS © MULTI-POINTER GAGES © FLUID METERS © RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONT#O 
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STEAM TRAP INSTALLATIONS. 


Select the Body Style That Minimizes Fittings 


st RMSTRONG Inverted Bucket Steam 


Traps are available in either side-inlet side- / No. 913 cast steel 


outlet or bottom-inlet top-outlet body styles to [Mj  side-inlet trap for pressures to 600 psi. 
or where all steel fittings are desired. 


provide the neatest possible hookups with a 
minimum of pipe fittings. There are five sizes 
of side inlet traps for pressures to 600 psi. 
capacities up to 4,000 Ibs. of condensate per 
hour; nine sizes of bottom inlet traps for pres- 
sures to 2,400 psi., capacities to 20,000 Ibs. of 
condensate per hour. 
Valuable assistance on trap selection,. in- 
stallation and maintenance can be secured from e Trap may be opened for in- 
spection or repair without diss. 
the 36 page ARMSTRONG STEAM TRAP turbing pipe connections. Just 


BOOK. Your copy available on request. remove the cap and mechanism 
as a unit. Stainless steel working 


EGARMSTRONGHE =o. "> 


ARMSTRONG MACHINE WORKS 
810 Maple Street, Three Rivers, Michigan 
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CONDENSING PLANT 


Since October, 1939, three new generating units, 

built and designed by Stone & Webster Engineer- 

ing Corporation, for a Southeastern utility have 

been placed in operation. The surface condensing 

plants for all three turbine-generators were built 
by Ingersoll-Rand. 


FIRST CONDENSER INSTALLED AND TESTED 


In recommending Ingersoll-Rand for the first 
new unit, the contracting engineers spoke with the 
confidence based upon the many hundreds of 
outstanding I-R candenser installations, not a few 
of which Stone & Webster had installed. Tests 
made on the first condenser, a single-pass divided 
type serving a 40,000-kw generator unit, showed 
that performance guarantees for all operating 
conditions were exceeded by a wide margin. 
Moreover, the station operating manager called 
attention to the fact that the I-R hotwell con- 
struction provided condensate almost entirely free 
of oxygen and reheated it to inlet temperatures. 

Ingersoll-Rand equipment serving this con- 
denser included a two-stage steam-jet air ejector, 
vertical propeller-type condensing water circulat- 
ing pump and two hotwell condensate pumps. 


SECOND CONDENSER INSTALLED AND TESTED 


Several months after the initial installation was 
placed in operation, an additional 40,000-kw gen- 
erating unit was ordered for another station. The 
tests of the initial plant had already been made 
and thoroughly studied, and the efficiencies that 
they demonstrated influenced the selection of 
Ingersoll-Rand equipment. 

As before, steam-jet removal equipment, as 
well as condensate and circulating water pumps 
were supplied by Ingersoll-Rand. 


THIRD CONDENSER NOW OPERATING 


In 1944, Stone & Webster completed a new 
plant for this same Company. One 50,000-kw tur- 
bine-generator was installed in this station, and it 
is served by an Ingersoll-Rand condensing plant. 

This third order illustrates the confidence 
which both the Utility Company and Stone & 
Webster Engineering Corporation have in 
Ingersoll-Rand condensing equipment. 


Ingersoll-Rand’s many years of original and progressive 
condenser design, the construction refinements that reduce 
mairttenance to a minimum, and the results obtained in 
actual installations are sound recommendations for the 
selection of Ingersoll-Rand Condensing Plants. 
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Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. f 4-590 
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Here’s a new way to lick leaking 
joints in high-pressure and high- 
temperature steam lines. 


With Goetze Bellowseal Gaskets, 
line pressure itself maintains the 
tightness of the closure—the higher 
the pressure, the tighter the joint. 
For, as pressure rises, the two plates 
of the Bellowseal are forced apart 
into the packing to form perfectly 
leak proof joints. 


You can get Bellowseals made in 
MONEL to meet all operating ranges 
and conditions. For high-temperature 
or corrosive service, MONEL is par- 
ticularly suitable. 

Use of MONEL cancels the threat 
of corrosion or oxidation which could 
make the seal inoperative through 
puncture or “freezing” of inside faces. 

MONELalsosupplies the full meas- 
ure of high-temperature strength and 


resilience needed to withstand con- 
stant expansion and contraction. 
Moreover, its good welding qualities 
mean perfectly sound welded joints 
—thoroughly free from porosity — 
strong enough to take repeated flex- 
ing. 

And from the viewpoint of the 
manufacturer (who has to groove the 
outer faces) the good machinability 
of MONEL is important, too. 


Thus, in still another power plant 
application, MONEL is used as in- 
surance for long life and trouble-free 
operation. Investigate MONEL and 
all the Inco Nickel Alloys whenever 
you need strong metals that fight 
heat, corrosion, wear and fatigue. 


% As proved in tests using a 6” —400# A.S.A. Van 
Stone flange assembly with flange bolts only 
finger-tight. Gasket showed no leakage during 
cycle changes from 0 to 600 psi steam at temper- 
atures from saturated to 850° F, 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y: 


wicker 4 ALLoys 


MONEL - “*K’”’ MONEL - “S”’ MONEL « “‘R’’ MONEL + “KR” MONEL - INCONEL - NICKEL - “*Z” NICKEL 
Sheet...Strip...Rod... Tubing... Wire...Castings... Welding Rods (Gas & Electric) 
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LUBRICATION ENGINEERING. . 


Reports 0 
cleaner Diesels... 
lewer repalt’... 


lime alter time... 


mean that Nonpareil HD Diesel Oil 
has something worth looking into 
if your engines suffer from wartime 
fuels and heavier loads. 


Service records on all types of engines, under every 
conceivable operating condition— mostly the harder 
jobs of lubrication and those aggravated by wartime 
fuels and heavy loads—show that Nonpareil HD 
has brought cleaner operation in many instances 
where all previous oils have failed. Just a few ex- 
amples are briefly described here. Ask the-Standard 
Oil Representative who calls on you where you can 
see a plant, and talk to the operator who has had 
similar results from Nonpareil HD. 

Nonpareil HD is not only a detergent and oxida- 
tion-inhibited oil, but it is outstanding among the 
few truly heavy-duty oils available for industrial 


Diesel service. The booklet illustrated here tells 
why. Send for a copy. Write Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


In a municipal light plant, operating a 750 hp. 
Fulton engine, there was an immediate improve- 
ment in the appearance of cylinder walls after 
only 370 hrs. of operation on Nonpareil HD 
Diesel Oil. In addition, only about 1 pound of 
solids was taken from the centrifuge each 15 
hours, whereas 3 to 5 pounds accumulated with 
previous oils. 


The operator of a Model 33 F-M Diesel comments, 
“Since using Nonpareil HD Diesel Oil, my en- 
gine rolls to a stop and rocks slightly, instead of 
coming to a dead solid stop.” A sure sign of less 
friction and better lubrication afforded by Non- 
pareil HD! 


Two old, 4-cycle Diesels were operated in the 
power plant of a mid-western cement mill. Be- 
cause of severe operating conditions and the ex- 
treme age of the equipment, ring replacements, 
and blow-by—which resulted in bearing failure 
—made down-time and operating time about 
equal on these engines. It was necessary to pull 
pistons and break rings loose every 60 to 90 
days. In over a year, on Nonpareil HD, the pis- 
tons have not even been pulled and no bearings 
replaced. 


Buy more War Bonds 


STANDARD OIL COMPANY (INDIANA) | 
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It Was easy 
lo pick the 

right grease 
then... 











When greasing a wagon or mill wheel was the only lubrication 
problem, and the principal choice of lubricant lay between bacon 
rind and axle grease, everyone was his own lubrication specialist. The 
oak or maple bearings on the old mill wheels could be replaced every 
winter, if needed. If the grease on wagon wheels became too stiff in 
cold weather, the horses pulled harder. But horsepower today is 
more temperamental. 


Many factors now enter into the selection of grease: such as types * 


of bearings, bearing clearances, pressures or loads, temperatures, 
speeds, and the many possible combinations of these. To meet these 
conditions, there are numerous types and grades of grease, with vari- 
ous oil viscosities, penetration characteristics, and temperature- and 
water-resistant qualities. 

Fitting these many types of grease to the countless jobs requiring 
grease lubrication in industry is a specialist's work. Standard Oil has 
such specialists. The Lubrication Engineer in your locality will help 
you with this problem. He has a wide range of products from which 
to choose. He’s had years of practical experience in applying them. 

Why not put your grease lubrication in the hands of the Standard 
Oil Lubrication Engineer near you? Let him help you start saving 
horsepower and maintenance now for the coming competitive post- 
war period, 

Buy more War Bonds 


LUBRICATION ENGINEERING... LUBRICATION ENGINEERING ... LUBRICATION ENGINEERING . 
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Cup Grease. Lime soap base, low viscosity oil. 


fo 
Cup or Pressure Gun Grease. Lime soap base, 
medium or medium heavy viscosity oil. 


Fibre Grease. Soda soap base, medium vis- 
cosity oil. 


Short-fibre Grease. Soda soap base, medium 
viscosity oil. 


el 


Compound. Usually no soap base, special 
petroleum stocks. 
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{ PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES ] 


How to make PACKING 
Last L 


‘OST PACKING TROUBLE traces back 

to lack of “know-how” in caring for 
stuffing boxes. This is wasteful — time and 
money-wise — especially since correct pack- 
ing’procedure is so simple for maintenance 
men to understand and practise. 


Another class of trouble traces to mis- 
alignment of pump and motor. For when 
shaft is deflected, sleeve is apt to wobble — 
greatly accelerating } ripen: wear. To elimi- 
nate this problem, A-C engineers developed, 
for many applications, the “Electrifugal” 
pump — in which both motor and impeller 
are mounted on one shaft, in one frame. 
This means fewer parts, fewer bolted con- 
nections — no chance for misalignment. 


Regardless of type of pumps you use, here 
_ isan outline of correct packing procedure 
— plus a few tips on what to look for when 
trouble does arise... 


bMake certain packing is suitable for service it must perform 
...that it’s the right size and made of the right materials. 
Be cautious of so-called “all-purpose” packings. If in doubt, 
check with your pump manufacturer. 


Don’t force in new packing against the old. It’s apt to 
displace lantern ring and plug sealing liquid opening. First 
remove all old packing; clean stuffing box thoroughly; then 
insert new packing. 

)Put each ring of packing in separately, seating it firmly 
before adding the next. Stagger adjacent rings so that joints 
are at 180° angle to each other. If lantern rings are used, 
be careful that sealing liquid openings aren’t blocked as new 
fings are installed, 

)After required number of rings have been inserted, tighten 
gland nuts. Gland should be taken up evenly to finger- 


The kind of packing and how you use it have a lot to do with maintaining peak 
pumping efficiency. Here, at left, is a step-by-step outline of the correct way to in- 
stall pump packing — saving you vital man-hours and money as well. 


tightness. If compressed too tightly, packing will burn out 
or sleeves become scored. 

> Finally, until shaft turns over freely, operate pump for 
about 1-minute intervals — permitting packing to cool. 
Then put it into continuous operation. 

» What to check for if packing wears too quickly — (1) Check 
shaft sleeves. If badly scored they grind down packing rap- 
idly; (2) Check position of lantern ring. It may be displaced ; 
(3) If water seal piping is used, check liquid. If it contains 
grit a separate source of sealing liquid should be obtained. 
bSend for your free copy of Allis-Chalmers’ ‘Handbook 
for Wartime Care of Centrifugal Pumps”. It’s the basic, 
easy-to-understand guide to efficient centrifugal pump main- 
tenance. Contains no advertising; applies to al] makes. 
ALLIS-CHALMERS, MILWAUKEE 1, WIS, A 1754 
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STEAM POP 


ap 


Installation of B&W Integral Furnace 
Boilers at Fontana Steel Plant. 
















































































AT KAISER COMPANY STEEL PLANT=-B&W _ Integral- 
Furnace Boiler—capacity 160,000 lb. steam per hr. Two units 
of this size and one of 105,000 Ib. capacity supply superheated 
steam at 475 psi, 700—750 F. 











. .. ON KAISER-BUILT SHIPS . 
B&W Single-Pass, Header-Type Maritfe Boiler—a design used 
on many Kaiser-built ships. 
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---another job for B&eW 


Integral Furnace Boilers 


At the Kaiser Company’s Fontana steel plant 
... where steel plate is produced for Kaiser- 
built ships... B&W Boilers provide all steam 
requirements for coke plant turbines and 
by-product processes, blast: furnace turbo- 
blowers, and other mill services. 

Speeding steel plate production for ship- 
building demands a steam supply of highest 
dependability . . . and the Fontana furnaces 
and ovens are getting it—economically— 
from three B&W Integral Furnace Boilers. 
These boilers are equipped with multi-fuel 
burners, enabling them to burn blast-furnace 
gas, coke-oven gas or oil, with provision for 
pulverized coal firing. Also at this plant, two 
B&W Gas-Tube Boilers are putting “waste 
heat” to work, producing low-cost by-product 
steam for open hearth operations. 


This modern plant joins a long list of steel 
mills, chemical plants, refineries, ordnance 
and aircraft plants in which B&W Boilers 
have proved dependable in war production 
as in pre-war services, 

Behind the application of these and other 
B&W Boilers is more than 60 years of ex- 
perience which B&W engineers are always 
glad to share with power engineers. 
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MOL or MOLA METERS 


with flow ranges 


Yo) 4 Oe oe | 
1o 28% to 1 
orto 40 to I 


Two typical examples of the ease and economy of 
increasing the maximum capacity of flow lines with 
the use of Simplex MOL and MOLA wide-range 


meters are given below: 


1. A change in operating heads enabled a large 
municipal water department to increase the 
total capacity of one of their pumps from a 
maximum of 60 million gallons per day to 
72 million gallons per day by replacing the 
existing Simplex MO Meter with a Simplex 
MOL Meter. No change in the Venturi Tube, 
Pump Impeller, or motor was required, and 
operating costs showed a marked decrease. 


By substituting an MOLA Meter for an MO 
Meter, increased requirements were met 
without any change in the Venturi tube, per- 
mitting an increase of from 13 million gal- 
lons per day to 21 million gallons per day. 


sees: 
ee ec 


* SIMPLEX ventuani tust METER 4 


Simplex MOL and MOLA meters are designed to | 
function over extremely wide flow ranges—and the © 


accuracy of measurement and totalization is main- 
tained at both maximum and minimum ends of 


the range. 


Look into the advantages and economies of mak- 
ing use of Simplex instruments for performing the 
extraordinary as well as the conventional metering 


operation. 

LUI 
Write today; our PRIN] 
recommendations 
are made without 
obligation. 


“NOW 


SIMPLEX VALVE & METER COMPANY 


6783 UPLAND STREET, 


PHILADELPHIA 42, PA. 
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Mechanical Draft, Dust Precipitators, 


Fluid Drives— 


BUY ALL THREE 
FROM A.B.C.! 





Whether you are planning a fine new power plant for the postwar era, or are going to modernize your BE ygere plant, you can 
benefit by buying all 3 from A.B.C.! One source of technical information, far less red tape and, above all, undivided responsi- 
bility are yours when you select American Blower Mechanical Draft Fans, Dust Precipitators and Gyrol Fluid Drives for your 
plant. Phone or write the nearest American Blower Branch Office today. 


HERE IS A PART of our complete Dust Testing Laboratories. Equip- 
ment is readily available to run every conceivable type of dust 
test. In the last 20 years, more than 4,100 distinctly different 
materials have been tested in these laboratories and results care- 
fully filed in our “Library of Dust.” If you have a fly-ash problem, 
send your samples to us. We'll run tests, determine the best equip. 
ment suited to your individual needs. Remember, every Dust Pre- 
Cipitator and Dust Collector we sell is built entirely in our own 
plants, and designed to meet the requirements of the individual 
job it is to do. Your inquiries are invited. There is no obligation. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiator & Standard Sanitary conroration . 











Averts Threatened Fuel Shortage 


WHE executives of the Philadelphia plant of 
| Vick Chemical Company decided that 
conversion to coal was necessary to insure 
continuous operation. Steam is required for 
processing, heating water, air conditioning, 
humidifying and heating the building. 

Iron Fireman automatic coal stokers were 
installed in August, 1942. Record cold weather 
this past winter made the heating load larger 
than usual, and steam requirements for manu- 
facturing were greater than ever before. In 
spite of these increases, Iron Fireman stokers 
handled the load. In addition, Iron Fireman’s 
automatically controlled firing met 
the problem of rapidly changing 
steam requirements for cooking 
raw materials. It has cut fuel costs, 
thus reducing coal tonnage, trans- 
portation, and thereby aiding our 
war program. 


iR ON re 


- 


THE IRON FIREMAN 


Easy to Change to Iron Fireman Coal Firing 


If you are faced with fuel changes or increased 
steam loads, find out how quickly Iron Fireman 
equipment can be installed. Iron Fireman en- 
gineers are ready to make an immediate survey 
of your steam plant. No obligation. Iron 
Fireman Manufacturing Company, Portland, 
Oregon; Cleveland, Ohio; Toronto, Canada. 


Two Iron Fireman stokers 
supply steam for processing 
and heating at Vick Chemical _ 
Company, Philadelphia, Pa. ~ 


FIREMAN 


Automatic Coal Stoker: 
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ooh a ee . i a 8 SEs : 
Sufficient space was not available at the front of the boiler and the Iron Fireman stoker was installed through the side of the furnace. 
ee 4 ° i ee] 
Our Iron Fireman automatically con- 









trolled coal stokers now handle a 
rapidly fluctuating load that is even 


larger than the demand which was 


carried by our former firing system.’ 


JAMES WOOD 
Superintendent 
Vick Chemical Co. 


IRON FIREMAN STOKERS ARE AVAILABLE—Write for Information 
Output of Iron Fireman commercial and industrial stokers has been substantially increased 
fo equip heating and power plants converting from oil, hand-fired coal and gas. Our na- 
tionwide organization of qualified factory representatives and dealers is at your service. Write 
for literature. Iron Fireman Mfg. Company, 3848 West 106th Street, Cleveland 11, Ohio. 


May, 1945 — POWER PLANT ENGINEERING — Chicago, III 











Action of steam in Terry Solid Wheel 
Turbine. The steam issues from an expanding 
nozzle at high velocity and enters the side 
of the wheel bucket, in which its direction is 


reversed 180°. The steam is caught in a sta- - 


tionary reversing chamber and returned to the 
wheel. This process is repeated several times. 





THE TERRY STEAM TURBINE CO. 
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USES A SOLID STEEL 
ROTOR 


The rotor of the Terry Wheel Turbine is made from a single forging of special 
composition steel. The semi-circular buckets or pockets are milled from the solid 
metal. The steps in the machining of a wheel are shown below. There are no pars 
to become loose or work out. 


The power-producing action of the steam in the wheel buckets takes place 
entirely on the curved surface at the back of the bucket and therefore close blade 
clearance is not necessary. 





As the only function of these blades is to form a series of pockets, wear of 
‘blades is of little consequence and does not materially affect the horse power 
efficiency. The oe part of the bucket is the back or bottom, which isa solid 


forging. 





FORGING — ROUGH TURNED 


















STEPS IN 
Rae THE MACHINING 
MILLING CUT OF A TERRY 

TURBINE WHEEL 


FIRST 
MILLING CUT 


Typical Terry Solid Wheel Turbine 
with cover and bearing caps raised. 
Note the ruggedness and the accessi- 
bility of all parts. Units of this type are 
used to drive boiler feed pumps, gen- 
erators, and all types of power plant 
equipment. Built in sizes from 5 H.P. 
to 2000 H.P. 


FOR FULL DETAILS ASK 
FOR BULLETIN S-116 


T-1156 


TERRY SQUARE-HARTFORD, CONN. 
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SN. 
ALANCED POWER wyp,, 


It takes a balanced rotor to insure smooth opera- 
tion throughout the full range of turbine speeds. And 
that’s the kind you get in Westinghouse Type C 
Turbines. Each rotor is dynamically balanced by 


an exclusive Westinghouse process that minimizes © 


vibration and bearing wear. 

When you buy these general-purpose mechanical 
drive turbines, you get this added smoothness, added 
reliability, added economy in operation. Balanced 
rotors are only one of many plus values that give 
you extra safety . .. and more dependable operation. 


Westin 


PLANTS IN 25 CITIES... 


ge 


Westinghouse Type C Turbines are built in five 
different sizes, covering a range of 5 to 1500 hp. 
The long list of proved-in-service installations includes 
pumps, forced and induced draft fans, pulverizers, 
compressors, Jordans, pulp beaters, line shafts, 
generators—and many other applications where 
steam drives are used to improve over-all heat 
balance. 

For complete information call your nearest 
Westinghouse representative. Westinghouse Electric 
& Mfg. Co., Box 868, Pittsburgh 30, Pa. i 


house 


OFFICES EVERYWHERE 
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The Dynetric balancing machine on which these turbine rotors 
are balanced is an exclusive Westinghouse development. It 
operates electronically to give positive indications of unbalance 


vibrations. 


B : 
ALANCED RoTORS 


Every Westinghouse Type C Turbine Rotor is statically and 
dynamically balanced before assembiy. Then, to insure preserva- 
tion of the original perfect balance, a heavy coating of corrosion- 0 N W ESTI N G H 0 U S E 
resistant paint is applied to the rotor disc. 

Elimination of unbalance vibrations is important to you. It 
means longer bearing life, smoother, quieter operation and fewer T Y P E C T U * B | N E $ 
shut-downs for repairs. No power is wasted in destructive vibra- 
tions—it all goes to provide full power and efficiency. 


Stam peadguaiiu & 
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The boiler operators were willing to learn. 


A small paper mill replaced several old hand- 
fired boilers with a new 145 psi. boiler, operated 
at 250% rating continuously. 


Trouble started within two months, partly 
because the salesman of water softening equip- 
ment advised that no after-treatment of phos- 
phate was necessary. Considerable carryover 
was experienced during the whole period, then 
tubes in the front water wall burned out. 


A check revealed that the operators of the 
old plant, who were still on the job, had made 
little effort to maintain proper boiler water 
conditions. No one had tried to show them how. 


Hall engineers were given a free hand to 
teach the personnel or to recommend changes 
if they seemed necessary to make sure that 
proper conditions were maintained. They chose 
the former course, and a Hall engineer practic- 
ally lived at the plant for the next few weeks. 
Patiently he taught the “‘oldtimers”’ why water- 
conditioning was necessary, showed them what 
to do and how to do it, made them proud of | 
their job. They cooperated loyally. 


The result shows up in the report of a Hall 
service engineer, more than a year later, “No 
evidence of corrosion or hard scale formation. 
Fair amount of sludge in rear section, but 
washed out easily. Boiler has not been cleaned 
for one year, but superintendent stated that 
present condition was comparable to that of 
year ago.” 





This is just one more example of the fact 
that Hall service and Hall responsibility go far 
beyond prescribing chemicals to be added to 
the boiler water. Small plants as well as large 
need help and it is the job of the Hall service 
engineer to provide the right kind of assistance 
to maintain peak boiler performance. 


Every plant that generates its own steam power 
can profitably use Hall service. Write us for full 
information. 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA; 





: vee Ba =| \ COROT 
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HERE’S WHAT 
HALL CLIENTS GET: 


Sle a.m 1g IP” 


| 


1. Thorough study of all factors 
concerning water involved in 
producing steam. 


2. Procedure for the proper treat- 
ment of boiler water. 


3. Instruction of designated em- 
ployees in making of essential 
control tests. 


4. Periodic check up by Hall 


service engineers. 


5. Periodic checking of samples 
by Hall Laboratories. 


6. “Trouble shooting” that in- 
cludes all service necessary as 
problems arise. 


—all of which adds up to boilers 
that stay on the line! 








1% CORROSION 
(RUST) 


Have you received your, 
copy of “Lubricania’’? 


This informative handbook, 
“Tide Water Associated Lubri- 
cania”, gives a clear, concise 
description of the basic tests 
used to determine important 
lubricant properties — Corro- 
sion, Flash Point, Pour Point 
and many others. For your 
FREE copy write to: Tide 
Water Associated Oil Co., 17 
Battery Pl., New York 4, N. Y. 


& 
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‘TURBINE OILS 










These new Tycol RIO oils are an extremely valuable contribution 






to satisfactory turbine performance. Their remarkable purity of 






refinement — their endurance in service — and their high rust 






and oxidation inhibiting qualities is a matter of record. 





Long and exhaustive tests in actual turbine units — units al- 






ready showing definite rust development when operated on 






conventional type oils — prove the efficiency of RIO oils ... both 
as an economical lubricant, and rust inhibitor. 






Therefore, if moisture is a factor in your turbine operations, 






you can depend on RIO oils, with their high rust inhibiting 





properties, to provide unqualified protection against corrosion 






. .. without loss of valuable lubrication efficiency. 









Tide Water engineers are thoroughly experienced in all 






phases of turbine lubrication. Call or write the nearest Tide 
Water Associated office for expert advice and help in selecting 
the Tycol lubricant best suited to your specific 
need. 














wcegnt 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 





CO. J, 





Arsenic as a Corrosion Inhibitor... 
Increasing Condenser Tube Life 





The rate at which condenser and heat 
exchanger tubing is attacked by corrosion 
may be influenced by the presence of a 
corrosion inhibitor in the liquid or in the 
metal or alloy itself. Therefore, it is worth 
the time of every power plant operator 
to have some knowledge of the importance 
of corrosion inhibitors. Since space is 
limited, this article is confined to a dis- 
cussion of some of the benefits gained by 
adding the inhibitor, arsenic, to certain 
condenser tube alloys. 

As far back as 1908, A. S. Dwight dis- 
covered that the addition of arsenic tri- 
oxide to cooling water contaminated by 
sulphuric acid from smelter fumes retarded 
the corrosion of steel jackets. In 1924 G. D. 
Bengough and R. May added arsenic tri- 
oxide to a solution of cupric chloride, and 
reported that it inhibited copper deposi- 
tion (a reaction associated with dezinci- 
fication) on 70-30 brass when the ratio of 
concentration of arsenic to copper in the 
solution was approximately 1 or more. 
Thus, arsenic was shown to affect the cor- 
rosion products of brass, and through 
them the corrosion rate of the alloy itself. 
As a result, Bengough and May under- 
took further experiments to determine 
what effect the addition of certain ele- 
ments to the metal itself would have on 
the dezincification of brass. They dis- 
covered that 70-30 brass containing as 
little as .02% arsenic resisted dezincifica- 
tion, and that even .01% arsenic was 
effective. Another investigator, C. F. 
Nixon, who conducted experiments during 
the same year, reported that brass con- 
taining less than .3% arsenic showed great 
resistance to dezincification. A series of 
tests conducted in our own laboratories 
at Bridgeport have yielded interesting 


data regarding the effect of arsenic added . 


to several condenser tube alloys. Two 
series of tests were run—one in artesian 
well water and another in sea water. 


Artesian Well Water 


These tests were conducted in slowly- 
flowing artesian well water heated to ap- 
proximately 150° F. The water had a pH 
value of 5.3 (quite acid). ASTM sheet 
tension specimens cut from .050” thick 
sheets of Muntz Metal and Aluminum 
Brass were used. The depth of corrosion 
was calculated from the average loss in 
tensile strength after immersion for 120 
days. The non-inhibited Muntz Metal was 
removed after 40 days because of excessive 
corrosion, and consequently its corrosion 


rate was multiplied by 3 in order to make 
the values comparable. 

As may be seen from Table I, the addi- 
tion of .02% arsenic to Muntz Metal prac- 
tically eliminated dezincification and cut 
the general corrosion rate about one-third. 
In the case of Aluminum Brass, the addi- 
tion of .02% arsenic practically elimina- 
ted localized dezincification, while the 
overall general corrosion rate remained 
about the same. . 





Alloy fomee Gat Description of Attack 
Dezincification fairly uniform 
Muntz Metal. .043” with some deep penetrating 
plugs. 
Arsenical No dezincification. General 


Muntz Metal .012” uniform corrosion with a few 
minute pits, 


Scattered plug type dezincifi- 


» cation, with large deep plugs 
Alum. Brass 0006” compietely penetrating the 
specimens. 


Arsenical General uniform corrosion 
Alum. Brass .0005” with slight roughening of the 
surface. 











Sea Water Tests 

Samples of Admiralty, Muntz Metal and 
Naval Brass were immersed for one year 
in clean moving sea water. The test was 
conducted with ASTM sheet tension speci- 
mens .050” thick with bakelite rods and 
spacers to prevent any possibility of gal- 
vanic corrosion. Results indicated that 
the addition of .04% arsenic to Admiralty 
not only helped inhibit dezincification, 
but also lowered to a small degree the over- 
all corrosion rate. The addition of .10% 
arsenic to Muntz Metal inhibited dezinci- 





“Bago er Headquarters for BRASS, BRONZE, and COPPER 
Vv 


fication in sea water to a marked degree, 
In fact, that amount of arsenic had an 
effect almost equal to that of .75% tin 
which, in that amount, also acts as a de- 
zincification inhibitor. Table II sum- 
marizes the results of these tests. 


Arsenic In Bridgeport Alloys 

It will be observed from the foregoing 
that the use of arsenic as a corrosion inhi- 
bitor has been known for a number of 
years. The results of field and service tests 
have proved the soundness of Bridgeport’s 
policy of adding arsenic to Cuzinal (alumi- 
num brass), Admiralty, Muntz Metal and 
some other alloys to inhibit dezincification 
and increase service life. Listed below are 
Bridgeport standard condenser tube alloys 
to which arsenic has been added to in- 
crease service life. 

Duronze IV (approximately 95% cop- 
per 5% aluminum, with a trace of arsenic) 
considered one of the finest condenser 
tube alloys made. Resists general cor- 
rosion and air impingement corrosion. 
Especially recommended for seaboard 
power stations using brackish water pol- 
luted by sewage and factory wastes. 

Arsencial Admiralty—Resists dezinci- 
fication and gives good service with low 
velocity fresh or salt water polluted by 
sewage. 

Cuzinal (aluminum brass)—Resists de- 
zincification. Has more resistance to air im- 
pingement corrosion than does Admiralty, 
and consequently is suitable for use where 
higher velocities of water are used. 

Arsenical Muntz Metal—Resists de- 
zincification. A moderately priced alloy 
suitable for use where good fresh water 
conditions exist. 

Arsenical Copper—Pure copper al- 
loyed with a small amount of arsenic is 
apparently more resistant to corrosion 
than ordinary copper. Recommended for 
fresh water condensers and for use as 
heater tubing. 

Bridgeport’s laboratory has ac- 
cumulated much valuable data 





Effect of Arsenic as an Inhibitor of Dezincification when alloys are tested 
in flowing Sea Water for 1 year (Average of 4 tests) 


regarding the life of condenser 
tube alloys under service condi- 
tions. This data should be of value 





Depth of Pene- | Depth of Pene- 

tration Based onj|tration Based on 

Alloy Loss in Tensile | Loss in Weight 

Strength Inches | in inches per 
per year, ipy year, ipy. 


to power plant operators who aie 
considering retubing, and who 
wish to obtain longer life and 
more satisfactory service than 
they have in the past. Your near- 





0.00283 


Plain Admiralty 
Metal 0.00178 


Uniform with trace 
of dezincification 


est Bridgeport representative will 
be glad to make our laboratory 
services available and help in 
the selection of the proper alloy 





0.00237 0.00160 


Arsenical 
Admiralty 


No dezincification 
detected 


for your particular water condi- 
tions. 





Plain Muntz 
Metal 0.00229 


Badly dezincified . 


Condenser Tube Maxual 





Arsenical 


Muntz Metal 0.00210 


No dezincification 
detected 


Every engineer should have a 
copy of Bridgeport’s Condenser 
Tube Manual, containing corro- 








0.00888 
0.00309 
0.00261 


Naval Brass 














No dezincification 
detected. 


sion research data, specifications, 
and information about Bridge 
port’s Condenser Tube Alloys. 








Note: Bridgeport products ave supplied in accordance with existing priority regulations 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 


BRASS 


ESTABLISHED 1865 
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. 


FROM OVERHEATING 


Before new types or sizes of Tri-Clad 
motors are approved for production, plenum 
chamber tests are conducted on the ventilat- 
ing systems of sample models. These measure- 
ments serve as a check on previous calcula- 
tions of the volume and velocity of air 
through the motor under different conditions. 
Other tests under load within enclosures and. 
at abnormal ambient temperatures are also 
made. If your motors must be confined in 
stuffy spots, G.E. can help you make the 
right choice to beat the heat. General Electric 
Company, Schenectady 5, N. Y. 





Plenum chamber test of Tri-Clad motor ventilation at G-E motor factory. G oO 
I) 


GENERAL “8 ELECTRIC TRI/CLAD 
LZ MOTORS 


Buy all the BONDS you can—and keep all you buy ; ll 
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Saving precious 


fuel and steam 


K&M “FEATHERWEIGHT’ 
85% Magnesia 


. 5 alee : ee “Photo Courtesy 
Every intricate bend of the steam piping to pumps and apparatus in the _—_ Armstrong Cork Company” 


engine room of this cargo vessel is tailored uniformly with K&M “Feather- 
weight” 85% Magnesia. This widely used pipe covering combines the high 
insulating properties of basic Carbonate of Magnesia with strong Asbestos 
Fibres, and is designed for pipes carrying temperatures up to 600° F. It is 
extremely light in weight and it delivers maximum efficiency. 


In one shipyard alone, 250 cargo vessels of the Liberty and faster 16 knot 
Victory type (pictured above) have been insulated by the skilled coverers 
of the Armstrong Cork Company, distributors of K&M “Featherweight” 
85% Magnesia. 

K&M “Featherweight” 85% Magnesia is giving this same kind of dependable 
service—these same heat and fuel savings—in power plants and industrial 
process plants all over the country. In fact, from the time 85% Magnesia 


Insulation was first developed by K&M more than sixty-five years ago, the _ YOUR MERCHANT MARINE suave 


name “Featherweight” has been a byword for quality with plant operating men. YOU DURING PEACE 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 
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De Laval Labyrinth Wearing Rings contribute in a large measure 
to sustaining the high efficiency of De Laval pumps. The large 
een tortuous labyrinth passage reduces es to a mini- | 


TURBINES + HELICALGEARS + 
WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS «+ CEN- 
TRIFUGAL BLOWERS and COM- 


PRESSORS + IMO OIL PUMPS 
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SALES OFFICES: ATLANTA * BOSTON * CHAR 
LOTTE * CHICAGO * CLEVELAND * DENVER 
DETROIT * DULUTH * EOMONTON * GREAT 
FALLS * HAVANA * HELENA * HOUSTON 
KANSAS CITY + LOS ANGELES * MONTREAL 
NEW ORLEANS* NEW YORK * PHILADELPHIA 
PITTSBURGH * ROCHESTER * ST. PAUL * SALT 
LAKE CITY SAN FRANCIS “© + SEATTLE 
TORONTO * TULSA *» VANCOUVER * WASH 
INGTON, D.C. * WI iNIPEG 





f 80,000 1b./br. Deacrator in Open HI 600,000 2b./br. Deacrator in Power Plant 


s Hearth plant, showing provision 
for a second Deaerator on the storage 
tank. Also shown is Cochrane 
Multiport Relief Valve. 











tinuous Blow-off System. STEEL MILLS 


A FONTANA «¢ CALIFORNIA 
h 


e great modern steel plant designed and erected by the 

Kaiser Company, Inc. at Fontana, California has a power 

plant in keeping with its other ultra modern equipment. 

Noteworthy is the Cochrane 600,000 Ibs./hr. Deaerator 

mounted on a horizontal cylindrical storage tank, delivering 

oxygen-free feed water to the boilers, which generate the 

steam supply for Coke Ovens, Blast Furnace, Open Hearth 

and Rolling Mills. Another Cochrane Deaerator of 80,000 

Ibs./hr. capacity is located in the basement of the Open 

Hearth plant supplying oxygen-free make-up to the boiler, 

in which is used the waste heat from the Open Hearth 

furnaces. This deaerator is mounted on a horizontal cylin- 

drical storage tank, which has provision for mounting a 

second deaerator of equal size. A Cochrane Continuous 

plant. Boiler feed pumps Blow-off System serving 3 boilers is also installed in the 
A Power Plant. 


COCHRANE CORPORATION «¢ 3123 N. 17th ST. pu PHILADELPHIA 32, PA. 


COCHRANE 


SOFTENERS - DEAERATING SOFTENERS + DEAERATORS -» METERS + STEAM SPECIALTIES 
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TO PRODUCTION GOALS 


The concentrated purpose of the “F&E” combi- 
nation of engineered features is dependable, 
trouble-free production of steam power. 


Designed expressly for industrial boilers in 
plants and large buildings where power controls 
production, “F&E” Underfeed Stokers, Series 70, 
are built for rugged service. 


Meeting the power demands of continuous daily 
schedules or peak loads, “F&E” Stokers assure 
positive control of power production through 
accurate regulation at all coal feeding and air 
supply rates. The “F&E” Steam Drive is recog- 


nized as a most simple, direct and economical 
drive. Operating with steam from the boiler 
direct to the stoker ram, all intermediate driving 
equipment is eliminated. ‘ 

See your consulting engineer or local “F&E” 
Representative who can give you complete details 
and data on “F&E” Stokers for large and small 
industrial and commercial uses. 


FLYNN & EMRICH CO. 


Established 1862 
HOLLIDAY AND SARATOGA STS., BALTIMORE 2, MD. 
Representatives in Principal Cities 
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HYDRAULIC DRIVE AND STEAM DRIVE FOR BOILERS PRODUCING 10,000 TO 50,000 LBS. OF STEAM PER HOUR 


57 





MaysE your packing requirements are freaks. 
If so, R/M makes over 70 different types of pack- 
ing, and each one in a wide variety of sizes for 
practically every type of equipment. 


Spiral packing, rings, spools and coils are 
available from 4” diameter to 244”. They are 
also available in round, square, and oval cross- 
section. Also with or without wire reinforcing. 


R/M packing is designed to end dripping and 


leaking in pumps, engines, valves, compressors, a AY Gg E Ss T Fe | S§ owe 


wherever fluids or gases are being handled. 


Talk to your distributor about the R/M pack- RIA BF y.\ he a AT TA w 
a" 


ing, made for your particular packing needs. 
Ask for a copy of the R/M packing book. 


It’s “Packed with Satisfaction”—When You Use R/M 
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Above: Close-up view of one of several styles of S-A 
Conveyor Belt Trippers, a simple, sturdy tripper for use 
on moderate size installations. Tripper can be driven 
from either side. 


Left: View down the coal bunker, showing S-A Self- 
propelling, Self-reversing Tripper at far end. Tripper 
straddles belt for entire bunker length, with spout 
discharging to both sides. 


STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES. CALIF. * BELLEVILLE, ONT. 





BOILER BUSINESS placed in 


Reveals widespread preference for G-E Equipment 


Os ea the first three months of this year, many 
leading industrials and utilities placed orders for 
new steam generating units. Their conclusions as to 
present-day values offered by the principal boiler man- 
ufacturers are revealed in the fact that a far larger 
volume of this first quarter’s business was placed with 
Combustion Engineering than with any other company 
in the field. Equally significant is the fact that this 
preference for “C-E engineered” equipment extended 
through virtually the entire range of steam generating 
conditions: 


CAPACITIES from 15,000 to 600,000 Ib of steam 
per hr. 


DESIGN PRESSURES from 160 to 1475 lb per sq in. 


TOTAL STEAM TEMPERATURES from saturated 
at 160 Ib pressure to 935 F. 


Other indications of the 
comprehensiveness of this work are: 


FUELS AND FIRING — Bituminous coal as sup- 


plied from all principal mining areas, anthracite, oil, 


ret: 


180 


a 
, 


gas, bagasse, wood refuse, soda tar and acid sludge. 
Pulverized coal and three types of stokers are repre- 


sented in the coal-fired group which comprises slightly 


more than half the number of units. Combination firing 
of pulverized coal, oil and gas is employed in one unit, 
and three units are designed to burn both oil and gas. 


GEOGRAPHICAL — Units will be installed in the 
following states: Conn., N. Y., N. J., Pa., Md., Va., 
N. C., Fla., Ind., Ill., Mich., Wis., Minn., Mo., Kan., Ark, 
Colo. and Tex.; also in five Latin American countries. 


INDUSTRIES — Public utility power plants, munitions, 
rubber, petroleum, chemicals, paper, textile, food prod- 
ucts, sugar, tobacco and miscellaneous manufacturing. 


* * * < 


The conclusion to be reached from all of this is that if 
you want the equipment comprising your next boiler 
unit to reflect the broadest present-day experience with 
fuels and operating conditions and to embody those 
design and construction features that are finding the 
widest acceptance in the field — buy a C-E Unit. cal 


325 


200 


COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AMD AIR EATERS 


Sass 
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IFIRST QUARTER of 1945 | 


CAPACITIES 


NOTE: These charts show the actual op- 
erating conditions represented in C-E 
Units ordered during the first quarter of 
1945. The number of units is consider- 
ably more than indicated by the number 1000 400 
of conditions since some contracts cov- 950 


ered two or more units. : 900 


875 
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TOTAL STEAM 
TEMPERATURES 
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200 Madison teenue New York 16, N.Y. 
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HEN you plan or design new or modern- 

ized high pressure power plants, the 

specially built equipment you'll specify may 

eee // | well include Reliance Water Columns, Gages 

_ Newest type forg- and Gage Illumination. Your requirements 
vet mand may call for adaptations skillfully engineered 
tama, - to gain desired results not obtainable through 


wheel operation. 
standard equipment. 


Standardization contributes important sav- 
ings in average installations and in many 
special plants. Reliance builds boiler safety 
devices in a wide range of styles and capac- 
ities, supplying appropriate equipment for 
thousands of boilers. But when unusual 
requirements occur, Reliance has the back- 
ground of experience —a pioneer in this field 
since 1884—to guide special designing, and 
craftsmen who can undertake out-of-the- 
ordinary workmanship with a sure hand. 


New power techniques, higher working Soest pate ecver bir 


steam pressures, find Reliance ready to sup- ' operation. 
ply water level indication equipment having 
the necessary ruggedness, safety features and REL 
| whatever special engineering is needed for 
Forged steel water col- the individual installation. 
umn for 2000 p.s.i. serv- ° 
ice—ell welded construc. Catalog 415 describes Reliance Water Columns and 


tion, with mica-protected : 
flat glass insert, heavy- Gage Equipment for pressures above 250 pounds. 


duty gage valves, direct 
vision hoods. 


WE acy 





—" @ Bn sou DEVICES since 1884 


xe) J al ice 


THE RELIANCE GAUGE COLUMN CO. + 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 
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G@ve CRITICAL TUBE METAL 




















Wall JOHN CRANE 
CONDENSER TUBE PROTECTORS 


The inlet end of the condenser tube is most often the first section to fail. This is the area 
most vulnerable to air impingement and sand abrasion. Service Tests in Marine and 
Stationary Condensers prove that John Crane Condenser Tube Protectors armor the entrance 
section; greatly lengthen tube life. Note these other important advantages: 


@ Molded of a hard, wear-resistant plastic material 

@ Resist contaminated salt or fresh water 

@ Unaffected by temperatures to 275° F. 

®@ Provide a belled mouth for inlet tube ends; reduce turbulence 
@ Easily installed on both old and new tubes 

@ Last for life of tubes . 


John Crane Condenser Tube Protectors are inexpensive fo install; and require no special 


tools. Available for 3” and 3%” 16-BWG, or 3", 3%’, 7s” and 1” 18-BWG tubes. For full 
information send for illustrated bulletin, or consult our branch office nearest you. 


CRANE PACKING COMPANY 


1812 CUYLER* AVENUE © CHICAG 13, I1Ltin-o1s 
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‘you CAN DEPEND 


on RAINBOW 


OF DOING A BETTER PACKING JOB 


When you’re fighting a war, any 
production delay is serious. That 
makes Rainbow, the original red 
sheet packing, more valuable than 
ever. For Rainbow has been for 56 
years the packing that will not 
squeeze or blow out in service. 
Rainbow is designed for packing 
against hot or cold water, air, satu- 


rated steam pressures up to 150 
pounds, and all hydraulic conditions. 
It insures a tight joint, fills up irreg- 
ularities in the flange, overcomes 
normal vibration, expansion and 
contraction in a line. 

Help keep your production steady 
—use Rainbow, the original red 
sheet pdcking. . 


KK. 


\ si 6a ; 
Ay ‘ 








Listen to ‘‘Science Looks Forward’’— new series of talks by the great scientists of America — 
on the Philharmonic-Symphony Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


” Serving Through Science "1230 SIXTH AVENUE . ROCKEFELLER CENTER - NEW YORK 20, NEW YORK 
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Lifetime Serwice 
we SPRINGFIELD 


Springfield water tube boilers are the only 
boilers with cast electric steel headers. Not a 
single case of pitting or corrosion has ever been 
reported in these headers! That is only one of the 
many advantages of this new design — check the 
other Springfield header features on the right. 


Typical of the many “firsts” in Springfield de- 
sign are: Staggered 4-tube grouping and small 3” 
diameter tubes, which assure high heat transfer 
efficiency; Across-Tube Baffles which reduce exit 
gas temperatures; Easy water level control — no 
variable steam space ahead of steam drum; Dry 
steam; High capacity close spaced Water Walls; 
Straight Tube design for. easy maintenance, 
high reliability and safety with sectionalized 
construction. 

Springfield boilers are available from 5000 to 
500,000 lbs. per hour and higher capacity, and 
from 75 to 750 p.s.i. and higher. A Springfield is 
a modern, quick-steaming boiler, easy to operate 
and maintain, low in operating cost and high in 
operating efficiency. Contracts taken for complete 
steam generating units. Write today! 


Springfield Boiler Company 
1951 E. Capitol Ave., 
Springfield, Il. 


Higher Than Forged or W. 


Bie’ % ‘ ney Se fa 


STEAM ANY SIZE 
GENERATING ANY FUEL 
UNITS ANY PRESSURE 


May, 1945— POWER PLANT ENGINEERING — Chicago, III. 








Consider these important heat-saving factors in UNI- 
BESTOS construction and method of application: It is 
available in half-section form up to 30” pipe diameter 
and in quarter sections from 32” to 60”, in thicknesses 
from %” to 5” . . . affords a neat, tight job without 
efficiency-impairing gaps. Standard UNIBESTOS is 
available for service up to 750°; combinations of 
Standard and Super UNIBESTOS in single layer con- 
struction are available for service up to 1200°. These 
temperature limits permit the use of one material 
at maximum efficiency for a wide range of purposes. 


is UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 





AND RUBBER CO. 


4 FACTORY AND GENERAL OFFICES: 1821 S. 54th Ave., CICERO, ILL. 


POA copyriGHT 1944 rs 


UNION ASBESTOS & RUBBER CO; NEW YORK ° SAN FRANCISCO ° PATERSON, N. 4 
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STOP THIS FIGHT 


PRUNG OR BROKEN shafts, burned-out 

bearings, overload failure—are cases 
of motor damage commonly caused by 
Misalignment. And the damage can occur 
in drive or driven machine, too. For when 
these elements are assembled in incorrect 
geometry, bending, breaking or excessive 
wear must result. Something has to “give!” 


Picture above is from Allis-Chalmers’ 


| 


new “Guide to Wartime Care of Electric 
Motors” . . . which takes a fresh look at 
Misalignment and the 8 other main enemies 
of motor life! 


Over 100,000 copies of this valuable new 
book are already in use by armed forces and 
industry. Applies to all makes—contains no 
advertising. Send for your free copy. 


Atuis-CHALMERS, MILWAUKEE 1, WIs. 
A-1652 


LLIS-CHALMERS MOTORS 


into the strength, solidity and all-around 


When you do need new motors, look 


protection of the new ‘Safety Circle’ 
protected top, sides, ends and bottom 


Se Sel PEACE / 


a ~ 
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DE LAVAL PROTECTION... 


an impollant rafequard le 


UNINTERRUPTED OPERATION 


by 


: 


be ° 
‘ 
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De Laval “Uni-Matic” at the Southwest Sewage Treat- 
ment Works, Sanitary District of Chicago, Stickney, Ill. 


HE protection afforded by De Laval 

centrifugal Oil Purifiers against the 
troubles caused by dirty lubricating oil 
is a very important factor in making 
uninterrupted operation possible. For- 
tunately, in these times when most 
power sources cannot be spared from 
everyday duty, the great majority of 
the larger turbines in this country al- 
ready have De Laval protection, as do 
hundreds of smaller turbines and other 
prime movers. 


De Laval centrifugal Oil Purifiers 
enable a portion of the oil to be con- 
tinuously by-passed, removing water 
and dirt and markedly retarding the 
formation of sludge. When the oil is 
thus purified, danger of bearing failure 


is practically eliminated. Trouble with 
other parts lubricated from the circu- 
lating system likewise is virtually abol- 
ished when oil is purified by De Lavals. 


Whether a De Laval Oil Purifier by 
itself is used, or, in the case of turbines, 
a complete De Laval-Funk Process, 
the oil is maintained in a condition 
most nearly approaching that of new 
oil. Investigate for yourself these and 
other advantages of De Laval cen- 
trifugal purification . . . no obligation. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St.,Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


De lavAaL OIL PURIFIERS 
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May we interrupt. a 
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F you are thinking of the multi-story 
building you will build when the war is 
over — or 
If you are among the thousands of pro- 
gressive property owners and building man- 
agers who are thinking of modernizing their 
vertical transportation systemi when labor 
and materials are available — 


We suggest that you get the planning 
behind you now as we have learned by experi- 
ence that the preliminary plans for an eleva- 
tor or escalator installation often take more 
time than is required for the manufacture 
and installation. 


We can assist you with 


your post-war plans 


Your Otis representative is ready now to 
help you develop your elevator plans... 
to make preliminary studies and recom- 
mendations. Call him today and be assured 
of the last word in vertical transportation 


tomorrow. 
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Whats Cooking? | 


FAMOUS COUNTRY SCRAPPLE... AND 
YARWAYS GET IT HOTTER . . . SOONER 


At the Chester Packing and Provision Co. is made that 
famous Philadelphia specialty—country scrapple. And 
to get their large 600-lb cookers hot...in a hurry... 
Chester Packing has installed those famous Yarway 
Impulse Steam Traps. 


With Yarways on the job, the cookers not only get 
hotter, sooner... they stay bot. That’s because when the 
condensate load is heavy, Yarways discharge continuously 
until the lines and jackets are cleared. Then when the 
equipment reaches working temperature the discharge 
is intermittent, keeping it at peak efficiency, 


There is a minimum of maintenance with Yarways. They 
have but one moving part, a simple valve,.. no floats, 
buckets, bellows or diaphragms. The trap body is 
machined from cold rolled steel bar stock and cadmium 
plated... rugged, built to /ast. 

For your own plant consider this fact—it often costs no 
more to replace with new Yarways than to repair other 
type traps. 

Over 400,000 Yarways have already been purchased. See 
your nearby Mill Supply Dealer or write for Bulletin T-1739.' 


YARNALL-WARING CO., 114 Mermaid Ave., Phila. 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 
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Ask about the new Y arway 30-minute color motion picture, 
with Lowell Thomas, available for group showings, 
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WHAT LEADERS SAY 





F A MODERN 

Marco Polo 
should suddenly 
return from the 
discovery of some 
new land hitherto 
hidden from the 
eye of man, he 
could bring Amer- 
ican business men 
to their feet 
cheering were he 
to report the pres- 
ence in that land of 50,000,000 people 
wanting and capable of using the 
things American business makes and 
sells. 

It may sound fantastic, yet there is 
right here within our own country an 
even greater undeveloped market 
than this imaginary land. The South 
and West and indeed the teeming 
cities of metropolitan America con- 
tain more than fifty million people 
who do not have to be taught to ap- 
preciate what modern American in- 
dustry can produce. They want the 
things the American businessman 
makes and wants to distribute. The 
great West is filled with natural re- 
sources still largely untapped. Neither 
these markets nor these resources 
have been developed to anything like 
their potential richness. 

It must be demonstrated after the 
war that there is no basis for the 
growth of sectionalism in America, 
and that demonstration can be 
brought about only by the liberation 
and the development of the West and 
the South by the extension to these 
areas of economic opportunity unre- 
strained by any political or financial 
regimentation from the East. 

Would it surprise you to know that 
30 “billion dollar” corporations each 
had, in 1935, assets larger than most 
of our states? In fact only one state 
in all our West and South had, in 
1937, property within its borders val- 
ued at more than the assets of either 
the Metropolitan Life Insurance Com- 
pany or the American Telephone & 
Telegraph Company, both eastern 
corporations. Each of these two cor- 
porations. is richer than any one of 
38 sovereign states. And at the lower 
end of the scale there are 18 states 
none of whose total taxable wealth is 
as much as that of even the smallest 
of the 30 “billion dollar” corporations. 

In thinking about the future of the 
United States, as of the world, these 
are facts of life which independent 
business men must remember, for the 
degree of economic centralization 
which has already occurred menaces 
private enterprise as it endangers the 
entire future of the world. 

Everyone acknowledges that our 
business men have achieved tremen- 
dous and unparalleled industrial 
progress. The American standard of 
living exceeds that of any other na- 
tion or any other time: The rank and 
file of the people of our country enjoy 


Copyright 1945, The Institute of Busi- 
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luxuries which were denied to the 
wealthiest and most powerful only a 
few years ago. But the important 
thing is that though this is true, it is 
also true that the standard of living 
today is much more unstable than it 
was in the time of our grandfathers. 
A very large proportion of the peo- 
ple of our time are dependent for 
their livelihood upon conditions, or- 
ganizations and tools over which they 
have no control. 

Year by year business has become 
increasingly national in scope and 
the new national business has grown 
steadily more important to the every- 
day existence of all people in all lo- 
calities. That made inevitable the 
growth of national laws, for no single 
local or state government could hope 
to set up controls for itself. They 
turned to Washington, D. C., for help. 

That started a long march of 
events.. From that day to this there 
has been a steady growth of the gov- 
ernment establishments in Washing- 
ton. Yet it would be a great mistake 
to assume that all this has taken 
place because politicians have wanted 
to take business over. It has grown 
because commerce must be regulated 
by government in the business inter- 
est, and nowhere except in the federal 
government is there an agency ca- 
pable of such regulation. 

Economic power which temporarily 
becomes so great that it can regiment 
men, enjoys only a temporary tri- 
umph, for it forces the creation of bi 
government and ends up, as in Naz 
Germany, in becoming subordinated to 
arbitrary political power. 

In. the creation of their interna- 
tional agreements private organiza- 
tions do what the sovereign states 
themselves could never do, for busi- 
ness organizations enter into inter- 
national cartel arrangements with 
foreign governments or with the cor- 
porate agencies of such governments. 

The problem which faces us now is 
to keep our business organizations 
within bounds or accept some form of 
concentrated government. If govern- 
ment is not to become over-big, over- 
powerful and arbitrary, we must find 


Decentralization of Power 
By SENATOR JOSEPH C. O’MAHONEY 


the way to foster and encourage inde- 
pendent private enterprise. 

So the circle continues to close. 
Small business has been swallowed 
by big business, and big business is 
now confronted with the danger of 
being swallowed up by government. 
The way to reverse this trend is not 
to be found in further expanding the 
powers of government nor :in releas- 
ing big business from so called “gov- 
ernment interference.” The only rem- 
edy to save a democratic economy is 
to be found in making the economy 
democratic. If we are to avoid an all 
powerful central government we have 
no recourse but to reestablish and en- 
courage free private enterprise—that 
is to say, private enterprise which 
will be free from the control of pri- 
vate organizations as well as of pub- 
lic organizations. What could do this? 
I recommend: 

1. National charters for national 
corporations. Only so can we give 
these corporations a definite and free 
place in our economy. Only so can 
we reestablish local ‘economic inde- 
pendence. 

2.The effective and thorough en- 
forcement of anti-trust laws to main- 
tain competition and to prevent all 
combinations and agreements that de- 
stroy business. 

3. The encouragement of new busi- 
ness and small enterprises by the re- 
vision of tax laws for the purpose of 
stimulating the investment of private 
capital, encouraging new employment 
and new industry. 

4. Couldn’t we start by calling a 
national conference of the various or- 
ganizations representative of business, 
labor, agriculture and consumers? 
Each has been for years working on 
diverse phases of this central prob- 
lem. Now public thought and action 
might be concentrated on the objec- 
tives on which there is general agree- 
ment instead of, as now, on the 
objectives on which there is only mis- 
understanding and disagreement. 

Only by attacking and conquering 
the fundamental issues which cripple 
our economy can’ we open up eco- 
nomic opportunity for everyone. 





Senator Joseph C. O’Mahoney expresses in this article a highly 


‘controversial viewpoint which has a considerable following in many 


sections of the country. He has represented Wyoming since 1933, 
was Chairman, throughout its existence, of the joint Senate-House- 
departmental Temporary National Economic Committee (TNEC). He is 
also Chairman of the special subcommittee on Industrial Re-organiza- 
tion of the Senate Committee on Postwar Economic Policy and Plan- 
ning, and a member of the Appropriations; Military Affairs; Judiciary 
and other committees. When he initiated the TNEC, he insisted on 


the word “temporary”, 


because he wanted to make clear that the 


agency would do its job and then quit! The committee expired by 
operation of law on April 3, 1941, after almost three years of inquiry 
into the entire economic structure. This article was prepared for 
Power Plant Engineering through the Institute of Business Economics. 
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PHOSPHOR CONTROL 


HOSPHORS are the substances used on the inside of fluorescent 

lamp tubes and cathode ray tubes to transform invisible ultra-violet 
radiation or the energy of fast-moving free electrons into visible light. 
Basically, they are frequency changers, converting high frequency 
radiation into low frequency radiation. Despite their similarity as re- 
gards luminescence, phosphors vary considerably in their response to 
light stimulus. Some retain their phosphorescence for an appreciable 
time after the stimulus has been cut off; others are more instantaneous 
in their response and cut off almost instantly when the stimulus is re- 
moved. They also vary in color as shown by the different colors avail- 
able in fluorescent lamps. 


Obviously, it is of great importance that phosphors with the proper 
characteristics be selected for various purposes. As shown by the pho- 
tograph, above, at the Dobbs Ferry, N. Y. plant of North American 
Philips Co., samples of luminescent materials covering a wide range of 
colors and characteristics are tested as a routine matter. An ultra-violet 
lamp not shown in the photograph, irradiates the phosphor and the 
fluorescent color and brightness is observed. The phosphorescent char- 
acteristics may be examined by switching off the ultra-violet lamp and 
observing the afterglow. 
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WITH THE EDITORS 





Marine Life Ashore—Another con- 
sulting engineer we know has sug- 
gested that he would like the chance 
to design a stationary power plant 
using some of the 650 psi marine 
equipment that will be available after 
the war or might even be made avail- 
able now for a high priority job. And 
he would like to have it operated by 
one of our many well-known engi- 
neers who were “brought up” at sea. 
There are many of them, as we all 
know, in both utility and industrial 
power plants all over the country. 
And there will be many more, we 
hope, after this war as the young 
men come back to us. However, a 
marine power plant on shore would 
certainly be interesting today in view 
of the service this equipment has 
been giving during this war. 


All has not been perfect, of course. 
It never is. For security reasons it is 
not possible to say too much about it. 
But the grapevine is still working at 
95 per cent efficiency. From it we 
learn that, despite “bugs” in both 
men and equipment, the marine 
power plant equipment turned out in 
astronomical quantities for our Navy 
and merchant marine has done a 
marvelous job. Our present-day sta- 
tionary practice got ahead of marine 
steam practice some years back. Then 
the sailors began to take advantage of 
the advances in stationary practice. 
Now the sailors ought to be able to 
show us some new tricks of their own. 


Hard Sciences and soft sciences—do 
you know what they are? These 
terms have been used for some time 
by Gano Dunn, President of J. G. 
White Engineering Corp. He referred 
to them in a penetrating discussion of 
The Engineer’s Role in Distribution 
at the ASME annual meeting in New 
York last December. A hard science, 
says Rr. Dunn, is one like physics or 
mathematics, with which we can pre- 
dict results with considerable exacti- 
tude. A soft science, on the other 
hand, is one like anthropology or 
economics which is relatively unable 
to predict. But our knowledge of the 
softsciences, says Mr. Dunn, is con- 
Stantly increasing, rendering them 
increasingly ready to take their place, 
with sister sciences that were once 
soft and have now become hard. As- 
ttonomy was once the soft science of 
astrology and chemistry, today one 
of the prides of the hard scientists, 
was once alchemy. These have moved 
up the scale and psychology has al- 
ready moved up a long distance. Mr. 
Dunn believes that sociology and 
economics are moving up at a rapid 
rate and that, even now, enough of 
their factual material has been sub- 
jected to orderly classification to en- 
able the application of engineering 
Principles with the expectation of in- 
creasingly fruitful results in predic- 
tion. As a consequence of this, says 
Mr. Dunn, as reported in Mechanical 
Engineering, there is developing the 
ability to make plans with respect to 
influencing the “desire to own” to an 
extent that he believes will success- 
fully bring engineering into the field 


of distribution, with enhancement of 
the prestige of engineers, increasing 
opportunities for their employment, 
and their usefulness to the commun- 
ity. It is evident, he concludes, that 
what constitutes an engineer no longer 
is his occupation, which may run the 
gamut of the whole range of the hard 
and soft sciences. What constitutes an 
engineer is his “way of thinking,” 
which the world.is constantly welcom- 
ing into new fields. 


Underground—More and more we 
marvel at H. G. Wells. Years ago, 
in The Shape of Things to Come, he 
foresaw the necessity for men to go 
underground with all their equipment 
to escape bombing planes and rock- 
ets. Already, in this war, we are be- 
ginning to see that perhaps one of the 
secrets of Germany’s stubborn resist- 
ance may be her underground fac- 
tories—far more of them than we 
realize. 


The British had part of the Lon- 
don subways humming with machine 


tools; the Germans did the same witr. 
the Metro of occupied Paris. We shall 
soon know how many of the German 
factories “shattered” by air bombing 
were really dummies built on top of 
the real underground plants. 

Must the human race, in order to 
survive from now on, burrow into the 
ground like moles? Remember the 
motion picture Metropolis, in which 
the human race finally revolted 
against just such a life? 

Already tentative designs for hydro- 
electric plants are beginning to ap- 
pear with the generating units in- 
stalled right inside the dam or in tun- 
nels in the surrounding mountains. 
There is already one underground gas 
turbine emergency plant in Europe. 
No one knows how many underground 
steam installations there may be. 
(Don’t ask if there are any in this 
country, for we doubt if the military 
authorities will permit us to tell you.) 

Will the very development that 
gives man his greatest freedom in the 
sky force him off the surface of the 
earth in the other direction? We don’t 
think so. It’s just a temporary phe- 
nomenon, lasting perhaps a few gen- 
erations at the most. We still have 
faith that enough human beings have 
enough intelligence to revolt success- 
fully against such a development. 





activities. 





Franklin Delano Roosevelt 


Little that we can say here, can add much to what already 
has been said about the untimely death of our President, 
Franklin Delano Roosevelt on April 12, but we do want to 
express the deep sorrow that the peoples of all the United 
Nations felt at the passing of our great leader. 
seems ironic that he had to be taken away at a moment when 
the victory he had worked for long and so sincerely was 
almost at hand, this, in the end will only add to his greatness. 
As Mrs. Roosevelt said when she resumed her newspaper 
column a few days after the President’s death, 
in his Wisdom, the Almighty is trying to show us that a 
leader may chart the way, may point to a lasting peace, 
but that many leaders and many peoples must do the build- 
ing.” It is for us to finish the task to which he so coura- 
geously and unstintingly gave himself. 


Franklin Roosevelt was a man of many interests and 
He was deeply concerned with conservation of 
natural and human resources. 
tration includes initiation of such gigantic long range projects 
as the Tennessee Valley Authority, the Grand Coulee project 
for the reclamation of desert regions in Washington and the 
Shasta Development to conserve fertile lands in Central Val- 
ley in California. We have followed with intense interest 
and have given our readers frequent and -detailed reports on 
the engineering developments, problems and implications of 
these vast government projects which have and will continue 
to influence power engineering in many phases. 


Above all Mr. Roosevelt was human—friendly. Though 
born wealthy he was for the rank-and-file, he could see the 
small man’s point of view. He smoked cigarettes, he took a 
drink; he liked a good story, he laughed. He liked kids and 
flowers and music, and a sailboat; and—he had a dog. 


While it 


“Perhaps, 


The record of his adminis- 
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Steam, Compressed Air, and R 








ECENT LIFTING OF CENSOR- 

SHIP, which for reasons of se- 
curity prevented public disclosure of 
details of the Pratt & Whitney En- 
gine Plant of United Aircraft Corpo- 
ration at Kansas City, Missouri, re- 
veals it as one of the largest integrated 
projects in the entire war construc- 
tion program. 

The plant, built with Defense Plant 
Corporation funds for final assembly 
of Pratt & Whitney engines for the 
United States Navy and designed by 
Albert Kahn Associated Architects & 
Engineers, Inc., is more than 1000 ft 
wide and more than twice as long. 
All buildings in the project are vir- 
tually under one roof, with even the 
test cells attached to the central 
structure. 





Another indication of the size of 
the project is that, because of the 
previously undeveloped site on which 
it stands, it was possible to provide 
an employees’ parking lot with a ca- 
pacity of approximately 14,000 cars. 

Mechanical equipment for the new 
boiler and compressor house is nat- 
urally on a comparable scale. In the 
modern reinforced concrete and brick 
structure shown in the accompanying 
photographs are housed the steam 
generating equipment, air compres- 
sors, refrigerating machinery and the 
necessary auxiliaries, all of which are 
detailed under the sub-headed sec- 
tions of this paper. 

The boiler house is located at the 
north-west corner of the main build- 
ing. It is constructed of concrete and 


Fig. 1. The four 100,000 
lb per hr boilers oper. 
ate at a saturated 
steam ressure of 175 
psi gage and each unit 
is fired by five me- 
chanical pressure ato- 
mizing oil burners 


brick, with cinder block interior, and 
with vertical sash 34 ft high in the 
boiler room and horizontal sash in 
the compressor room. The two rooms 
are separated by a cinder block wall. 


Steam Generating Equipment 


The steam generating equipment 
consists of four 100,000 lb per hr 
bent tube boilers of the three drum 
type, operated at a saturated steam 
pressure of 175 psi gage. 

Each boiler is fired by five mechan- 
ical pressure atomizing oil burners of 
the variable capacity type designed 
to burn bunker “C” fuel oil. 

Each boiler is equipped with forced 
and induced draft fans direct con- 
nected to electric motor and turbine 
drives. Turbines are designed to oper- 


74 May, 1945-—— POWER PLANT ENGINEERING — Chicago, Ill. 





r 





R 















rigeration for a Large War Plant 








ate against an exhaust back-pressure 
of 30 psi when. supplied with satu- 
rated steam at 165 psi gage pressure. 

Two of the boilers are designed to 
utilize the hot gases from the incin- 
erator which is located at the south 
end of the boiler house. | 

The incinerator has a capacity to 
incinerate 4200 lb of mixed refuse per 
hour and is equipped with a forced 
draft fan and a refractory lined air 
operated guillotine type door. 


Fuel Oil Storage and Unloading Facilities 


Fuel oil is stored in two concrete 
rectangular storage tanks having a 
combined capacity of approximately 
500,000 gallons. The tanks are lo- 
cated underground, thereby permit- 
ting the use of the area above tanks 
for parking and landscaping, and also 
allowing tanks to be filled by gravity 
in case of failure of the unloading 
pump. 

Fuel oil is unloaded from fill boxes 
located along a railroad spur de- 
signed for handling and ‘unloading as 
many as six tank cars simultaneously. 

Refuse oil from the factory is 
pumped to an underground refuse oil 
storage tank located near the main 
fuel oil tanks. 

A separate refuse oil pump and 
piping system is installed parallel to 
the bunker “C” fuel oil lines and 
cross connected in such a manner as 
to permit the burning of refuse oil 
under two of the boilers. 


Air Compressors 
_ A total of 6 air compressors, hav- 
ing a combined capacity of approxi- 
mately 12,800 cfm of free air, are 
Installed in the lower level of the 
compressor room. 

Five of the compressors are of the 
duplex steam driven type, designed 


Fig. 2. A view looking toward the cooling 
tower circulating pumps in the boiler house 


by P if Choporis 


Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 






This is a description of the boiler and compressor house serving the 


new Pratt and Whitney Aircraft engine plant at Kansas City, Mo. 
It is an excellent example of the splendid type of engineering design 
and construction that has been carried on during the war in so many 
plants throughout the country. A description of the electrical distri- 
bution system at this plant is presented in the article immediately 
following. All photographs in this and the following article were 
taken by the Hedrich-Blessing Studio of Chicago and were furnished 


for 110 psi air discharge pressure, 
and operated with saturated steam at 
165 psi gage pressure at the throttle. 
An exhaust steam back-pressure of 
30 psi gage is maintained and exhaust 
steam utilized for various heating ap- 
plications in the factory and boiler 
house. 

One electric driven air compressor 
of approximately 1000 cfm free air 
capacity is installed for off-peak oper- 
ation and which also serves to assist 
in the heat balance of the plant. The 
driving motor is of the synchronous 
type operating at 4600 v with a 08 
leading power factor. 


Refrigerating Machines 


On the upper level of the compres- 
sor room are installed the eight cen- 
trifugal refrigerating machines which 
have a combined refrigerating capac- 




























by Albert Kahn Associated Architects and Engineers, Inc., of Detroit 





ity of 7325 tons, and consist of the 
following units: 
3— 800 ton motor driven 
1—1000 ton motor driven 
1—1200 ton turbine driven non- 
condensing 
1—1200 ton turbine driven con- 
densing 
1—1075 ton turbine driven con- 
densing 
1— 450 ton turbine driven con- 
densing 
All except the two 1200 ton units 
are used machines which were recon- 
ditioned and installed in the new com- 


pressor room. 

These machines provide the neces- 
sary refrigeration for the air proces- 
sing system which supplies certain 
vital areas in the factory requiring 
all-year-round control of temperature 
and humidity. 






















During the cooling season, chilled 
water is circulated from the water 
coolers of the refrigerating machines 
to the different supply units located 
throughout the plant. 

During the heating season, hot wa- 
ter heated by exhaust steam from air 
compressors and other boiler room 
auxiliaries, is circulated through the 
same piping system to the air supply 
units in the plant. 


Cooling Tower and Pumps 

At a distance of approximately 100 
ft away from the boiler and compres- 
sor house is located the 25,000 gpm 
cooling tower which provides the 
cooling water for the refrigerating 
condensers, steam condensers and air 
compressors. 

The cooling tower is of the induced 
draft multiple cell type consisting of 
twenty-four cells and fans each oper- 
ated by a 25 hp motor. 

Five cooling water circulating 
pumps, each having a capacity of 
5000 gpm at a total head of 100 ft, 
circulate the cooling water between 
the cooling tower and the cooling and 
condensing equipment. Pumps are 
driven by 150 hp synchronous motors 
with 0.8 leading power factor and 
have direct coupled exciters. 


Utilization of Exhaust Steam 

One of the outstanding features of 
the plant is the piping arrangement 
in connection with the utilization of 
exhaust steam from the boiler room 
auxiliaries and the steam driven air 
compressors. 

The exhaust steam piping at 30 psi 
gage pressure from the iurbines driv- 
ing the forced and induced draft fans, 
boiler feed pumps, hot or chilled wa- 
ter circulating pumps and the five 
steam driven air compressors, after 
passing through the oil separator, are 
connected to a common header. From 
this header exhaust steam is taken 
off to supply the feed water heater 
at 5 psi through a pressure reducing 
Station. 


A large portion of the total avail- 
able exhaust steam at 30 psi is uti- 
lized in the hot water converters, dur- 
ing the heating season, for factory 
and office heating through a forced 
circulating hot water piping system 
which is also arranged to circulate 
chilled water during the summer sea- 
son for conditioning the vital factory 
and office areas. 


Electric Power Supply 


The power supply for the boiler 
and compressor house is furnished by 


Fig. 3 (Left). An exterior view of the boiler 
house showing the cooling tower at the 
extreme left 


Fig. 4 (Below). A view in the boiler house 
at the rear of boilers Nos. 1 and 2, show. 
ing the incinerator duct 


two 2400 kva, 13,800/2400 v, 3 phase, 
60 cycle pyranol filled transformers 
with adjoining totally enclosed switch- 
boards. ~ 

Starting breakers are included in 
the switchboards for the large mo- 
tors ranging from 150 hp to 1000 hp 
and operating on 2400 v. These start- 
ers are controlled from remote sta- 
tions located near the motors. 

An additional unit substation for 
auxiliary power is fed off the 2400 V 
switchboard. This consists of two 500 
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Fig. 5 (Right). This is another 

view in the boiler house looking 

at the forced draft fans in the 
basement 


Fig. 7 (Right). The six air compressors 

which have a total capacity of 12,800 cfm 

are installed on the lower level of the com- 

pressor room. Five of these machines are 

of the duplex steam driven type, the re- 

maining one being driven by a synchro- 
nous motor 


Fig. 6 (Left). The refrigerating 
equipment which has a total re- 


frigerating capacity of 7325 tons 

is all installed on the upper level 

of the compressor room. Four of 

the eight centrifugal refrigerat- 

ing machines are motor driven, 

the other four are steam turbine 
driven 














kva, 2400/480 v, 60 cycle pyranol 
filled transformers, one on each end 
of 480 v switchboard. This unit sup- 
plies power to all the 480-v equipment 
and in addition feeds a 100 kva, 480/ 
120/208 v 60 cycle, dry type trans- 
former for lighting. 


Combustion Control and Metering 


A complete system of automatic 
combustion control and metering 
equipment, consisting of master con- 
troller; fuel-air ratio and furnace- 
draft regulators; steam flow meters 
for each boiler, and gas temperature 
recorders, provide the operating per- 
sonnel with the necessary means and 
data for safe and efficient plant oper- 
ation. 


Boiler Water and Concentration Control 


An internal boiler chemical treat- 
ment system, arranged to supply spe- 
cific quantities of chemicals to each 
boiler according to the individual re- 
quirements of each boiler, maintains 
the boiler water at the recommended 
concentration. 

A system of continuous boiler blow- 
off, consisting of heat exchanger, flash 
tank, sample cooler and controls, also 
assists in maintaining proper boiler 
water conditions as well as utilizes 
the flash steam, from blow-off water, 
in the feed water heater. The heat 
exchanger preheats the cold boiler 
make-up water, utilizing the heat 
in the blow-off water before being 
wasted to sewer. 


Fig. 8. A view taken at the rear of the 
plant showing the compressor room 


Principal Power Plant Equipment 


Union Iron Works 

Cochrane Corporation 
Allis-Chalmers Mfg. Co. 

Todd Combustion Equipment Co. 
Buffalo Forge Co. 

Buffalo Forge Co. 

Ingersoll-Rand Co. 

.J. F. Pritchard & Co. 

Oil and Steam Separators Cochrane Corporation 
Combustion Control & Metering Bailey Meter Co. 

Turbines Driving F.D. & |.D.-Fans.... Worthington Pump & Machinery Corp. 
Motors Driving F.D. & 1.D. Fans Westinghouse Electric Mfg. Co. 
Boiler Water Conditioning Permutit Co. 

Expansion Joints American District Steam Co. 
Cooling Tower Circulating Pumps Allis-Chalmers Mfg. Co. 


Heating & Cooling Water Circulating 
Pumps Allis-Chalmers Mfg. Co. 


Power Transformers & Switchboards..General Electric Co. 
{wor Corporation 


Feed Water Heater 
Boiler Feed Pumps 
Oil Burners 
Induced Draft Fans 
Forced Draft Fans 
Air Compressors 
Cooling Tower 


Worthington Pump & Mach. Corp. 
York Corporation 


Refrigerating Machines 


’ Fig. 9. The cooling tower 
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Electrical Distribution System 
of the Pratt & Whitney Plant 


This article which is an abstract of a paper presented at the winter 
meeting of the AIEE in New York describes the features of the 
electrical distribution system of the Kansas City plant of the Pratt & 
Whitney Aircraft Corporation, the boiler plant and air compressor 
room of which is described in the preceding article. The entire elec- 
trical distribution system at this plant was negotiated as a single 
project. The co-operative efforts of the Pratt & Whitney Aircraft 
Corp.: the Albert Kahn organization: the General Electric Co.: together 
with the Defense Corp., were enlisted to that end. This descrip- 
tion therefore is more than a description of the distribution system 
at the Pratt & Whitney plant—it is a description of principles and 
practices which can be adopted with equal success in other plants. 


by R H. = mann, Industrial Engineering Div., General Electric Co. 


and V4 A, hie, Electrical Engineer, Pratt & Whitney Aircraft Corp. of Mo. 





BIRD’S EYE view of the com- 

plete distribution system is pre- 
sented by the over-all one-line dia- 
gram, Fig. 1. In immediate evidence 
is the application of. the load-center 
principle of power distribution, 
“Transmit power at the highest prac- 
tical voltage to relatively small dis- 
tributed substations.” In this instance, 
primary distribution is accomplished 
at 13.8-kv. 

Reliability of electric service is in- 
corporated in the form of the sec- 
ondary selective arrangement in 
which each individual load-circuit has 
access to an alternate independent 
source of low tension power. This sys- 
tem has met its expectations with fly- 
ing colors, possessing the following 
outstanding advantages: 

1. Both normal and emergency op- 
eration incorporates the simplicity of 
radial distribution. 

2. All circuit equipment normally 
shares in carrying the total load re- 
sulting in low power and reactive kva 
loss, as well as better maintained de- 
livered voltages. 

3. Emergency operation entails 
merely the opening of the low-tension 
circuit breaker in the de-energized 
source and closing the tie breaker. 


It will be observed that effective 
duplication of electric service is car- 
Tied through to the incoming 110-kv 
supply system. The two coordinating 
primary feeders at each and every 
substation originate from different 
13.8-kv buses. Both of the latter in 
turn may be energized by either or 
both main transformers and (should 
asecond 115-kv feeder be added) from 


either or both incoming high-tension 


lines, 


Main Factory Building 

The main factory building encloses 
under a single roof a ground area of 
1000-ft by 2000-ft. Operations are 
conducted on a single floor at ground 
level, with the exception of a mez- 
zanine floor over about 10 percent of 
the area, making a total working floor 
space of about two and a quarter mil- 
lion square feet. Of this total area, 
approximately 70 percent is devoted 
to active manufacture, 15 percent to 
rough stores, 10 percent to finished 
parts receiving, assembly and ship- 
ping, and 5 percent to inspection. The 
mezzanine floor is allocated to in- 
spection and a portion of the active 
manufacture. : 

Supplying general purpose power 
and light to this area are sixteen load- 
center unit substations aggregating 
30,000-kva, representing about 13.3 
volt-ampere per square foot of work- 
ing floor space.‘ In one load area, an 
additional load-center substation has 
been installed because of a high con- 
centration of power in the form of 
heat-treating equipment. In general, 
the area served by a single substation 
is about 250-ft by 500-ft, but is some- 
what larger in areas characterized by 
lower power utilization densities. In 
the rough stores area, the supply sub- 
station capacity is reduced by the 
application of 750-kva transformer 
units, in contract with 1000-kva units 
used elsewhere. 

The substations are _installed in 
enclosures forming a part of venti- 
lating fan houses located on the build- 
ing roof. The reasons for this selec- 
tion are: 13.8-kv feeder cables are 
supported on racks close to the build- 
ing roof; the bulk of the power is 
distributed to plug-in bus also located 


closer to the roof than to the floor; 
and the fact that the enclosures could 
be integrated with houses there lo- 
cated for other purposes. 

Both power and light are served by 
common load-center unit substations 
using a 406/265, 4-wire, grounded 
neutral system to supply 440-v poly- 
phase motors in the normal manner 
and‘ 265-v fluorescent lighting units 
from line to neutral potential. Plug- 
in bus is used to distribute power to 
the major portion of the load consist- 
ing of distributed machine tools so as 
to obtain the needed flexibility to ac- 
cept fairly frequent rearrangement of 
machine tools for production efficiency 
improvement or changed require- 
ments. 

Factory Power Distribution 


The manner in which low-voltage 
power is distributed from the load- 
center unit substations to the plug-in 
bus sections for a typical unit load 
area is illustrated in Fig. 2. Two ad- 
jacent 230-ft lengths of 250-Amp. 
WPB approved plug-in bus are fed 
from their center point by an indi- 
vidual power feeder from the substa- 
tion. To avoid operation at undue 
temperature on the plug-in bus, should 
the load be badly disproportioned 
among the four radial extensions, a 
temperature alarm (including bell 
and lamp) is installed adjacent to the 
feeder tap on each bus section which 
will sound an alarm upon reaching an 
80 C operating temperature. Each 
power feeder consists of three single- 
line conductors plus one bare neutral 
conductor, which conductors are sym- 
metrically spaced by means of tri- 
sected porcelain support blocks. Indi- 
vidual conductors are kept taut by 
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straining them in the horizontal di- 
rection to structural members of the 
building. 
Factory Lighting Distribution 

Fluorescent lighting was adopted 
in the interest of economy. On first 
thought, the copper and steel in fluor- 
escent ballasts might indicate that 
incandescent lighting would have the 
advantage. On the other hand, the 
greater light efficiency of fluorescent 
lamps reduces the power requirement 
of the factory area by some 6000 to 
7000-kw. The copper and steel which 
would be required in the complete 
electrical system, from prime mover 
to lamp, to supply this additional load 
would exceed the copper and steel 
needed in the fluorescent lamp bal- 
lasts. The material requirement of 
the 265-v design are much less than 
for the 120 or 208-v design. Also the 
supply of both light and power from 
common load-center unit substations 
results in further economy of mate- 
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rials. An ingenious innovation is rep- 
resented by the suspension of a series 
of fluorescent units from an overhead 
messenger cable. A single No. 12 con- 
ductor, in combination with the mes- 
senger as a ground return, serves a 
4-kw lighting load. 

A sketch showing the fundamental 
aspects of factory lighting. distribu- 
tion is included in Fig. 2. Ten 400- 
watt fluorescent fixtures are supported 
from one overhead horizontal messen- 
ger cable. Each fluorescent fixture 
taps the No. 12 feeder line carried 
horizontally directly below the mes- 
senger through the fuse. Three such 
adjacent strings of fluorescent lights 
are fed from a three phase tap from 
the main lighting feeder through cir- 
cuit-breakers located in a_ building 
column five feet above floor level. 

To supply a relatively small amount 
of 120-v power to column receptacles 
for miscellaneous handtools, portable 
lights, etc. and for lighting and recep- 


tacle power in basement washrooms, 
small air-cooled transformers are dis- 
tributed over the factory area, taking 
single-phase power from the 480-y 
system and converting it to 240/120-y, 
This power is distributed by branch 
circuits of relatively short length. 
: Capacitor Application 

About 10,000-kva in capacitors have 
been applied to the 480-v distribution 
system, in 90-kva blocks directly ad- 
jacent to the feeder tap in the plug-in 
bus. The principal reason for the 


capacitive kva is a power-contract ° 


power-factor clause limiting the PF 
to not less than 0.975 lagging. By ab- 
sorbing the reactive kva near its 
origin (machine tool load), the reac- 
tive kva and power loss which would 
be incurred by transmission through 
the distribution system is avoided. 
Capacitor application constitutes an 
extremely flexible means of enhanc- 
ing the load carrying ability of a par- 
ticular load-center unit substation. 
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Fig. 5 defines the increase in load 
which may be accepted in combination 
with a particular amount of capacitor 
kva, for a basic load power factor of 
0.6 and 0.8 lagging. With a load 
power factor of 0.6 lagging (typical 
of machine tool load), it will be ob- 
served that the amount of such load 
which can be accepted by a 1000-kva 
substation without exceeding its rating 
can be increased to 1300-kva by the 
application of 420-kva in capacitors. 
Thus an excess machine-tool load of 
300 kva could be accepted, as needed 
at an investment cost of $11 per kva 
(420 kva of capacitors at $8 per kva 
installed) which is no greater than 
the cost of increased capacity in the 
basic power distribution system. 
Grounding System 
Considerable study was given to 
the attainment of an adequate ground- 
ing system, which assumes particular 
significance in reinforced - concrete 
building construction. .The uninten- 


system by way of the main water pip- 
ing system and the metallic sheaths 
of the multiplicity of power feeder 


cables. 


Office Building 

The office building covers an area 
of 80-ft by 2000-ft, is served by four 
load-center unit substations of sec- 
ondary selective design, functionally 
equivalent to those ‘located in the 
factory, differing in that the low- 
tension service is 208/120 v and indi- 
vidual pyranol transformers are rated 
200-kva. The aggregate substation 
capacity of 1600-kva can accommodate 
an electrical load density of 2-volt- 
amperes per square foot in the base- 


ment area and 4-volt-amperes per 


square foot on the first and second 
floor. (Lighting on the first and sec- 
ond floors accounts for between 2 
and 3 volt-amperes per square foot.) 

These substations are located in 
houses (wood construction) on the 
factory roof directly adjacent to the 


eter equipment of which the present 
equipment utilizes 2- 1250-kva and 
1- 750-kva synchronous rotating ma- 
chines. There are also a number of 
motors of 300 and 600 hp rating. 
Serving this load area are three unit 
substations converting from 13.8 to 
2.4 kv, using the secondary selective 
principle incorporating individual 
transformers of 2500-kva normal 
rating (3125-kva with supplementary 
cooling) in combination with metal- 
clad, vertical lift, switchgear sections 
utilizing Magne-blast circuit breakers 
of 50,000-kva interrupting capacity. 
The two complementary sections of 
the substation are installed face to 
face. The tie breaker is installed in 
one lineup and the bus from the other 
section is extended by means of 500,- 
000 cir mils, 3-conductor, 5-kv cable. 
The stator circuit of each 2300-v 
machine is directly connected with its 
respective switching position in the 
metal-clad lineup by means of 3-con- 
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tional transfer of ground current be- 
tween various metallic members or 
structures is to be avoided. It is par- 
ticularly important that there exist a 
positive direct path to the supply 
transformer neutral to conduct ground 
fault current during the existence of 
a circuit ground fault to avoid sput- 
tering or arcing between metallic 
members which may be in light con- 
tact and to avoid differences of po- 
tential between exposed metallic 
bodies which might constitute a haz- 
ard to personnel. 


Beneath each substation are driven 


four %-in. diameter, 10-ft long Cop- 
perweld ground rods interconnected 


with the associated substation neutral . 


bus. At each station these are bonded 
to heavy water mains, which in gen- 
eral traverse the plant in the north- 
south direction. Between adjacent 
unit load areas in the east-west di- 
rection, the 4/0 neutral cable of the 
outermost power feeder is continued 
and joined to the corresponding neu- 
tral in the next adjacent load area, 
and the lighting messenger cables are 
electrically interconnected from one 
load area to the next. This entire 
grounding system is interconnected 
with the main substation grounding 
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office building. The tow-tension feed- 
ers from each substation, drop through 
the factory roof, and are then carried 
horizontally using the same type of 
construction as is used for factory 
feeders. At appropriate points, branch 
circuits are carried through the wall 
to the office building and dropped 
vertically in conduit to supply dis- 
tribution cabinets at the second, first, 
and basement floor levels. The detail 
arrangement of this low-tension feeder 
system is portrayed schematically by 
the sketch, Fig. 6. 

Engine Test and Dynamometer Area 

This section of the plant is devoted 
to production and experimental en- 
gine testing and occupies an area of 
250 by 900 ft. Each production test 
cell requires a 250-hp blower motor 
together with several small motors 
driving fans and pumps, and special 
interior lighting of explosion-proof 
character. There are associated areas 
requiring illumination equivalent to 
that provided in the factory area with 
relatively low power load density. 
That portion devoted to experimental 
engine test involves electrical power 


‘requirements similar to those of the 


production test area, but in addition 
incorporates electrical test dynamom- 


Fig. 1 (On this and op- 
posite page.) Single 
line diagram of the 
electrical distribution 
system. The several 
component parts as 
shown on this drawing 
represent, approximate- 
ly. the geographical 
arrangement 
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ductor, 5-kv cable. In general, the 
normal control of each motor circuit 
breaker is from a control panel ad- 
jacent to the controlled machine. The 
metal-clad: circuit breaker position 
contains a permissive control switch 
allows the circuit-breaker to be tripped 
locally and can be positioned to pre- 
vent closing the breaker from the 
remote station. 

Small motors and general purpose 
lighting are served by load-center unit 
substations supplying 460/265 v serv- 
ice, which closely resemble those em- 
ployed in the factory area except that 
they are of smaller rating and are 
served at 2.4-kv from the main sta- 
tions. 

Boiler House Area 

The electrical load demands in the 
boiler house closely resemble those 
of the engine test and dynamometer 
area. A substantial number of motors 
with ratings in excess of 100 hp are 
employed, which were most effectively 
served at 2.4-kv. In addition, there 
exists the usual array of boiler house 
small auxiliaries in the form of fans, 
blowers, and pumps, which are best 
adapted to low-voltage service. 

Serving this load is one secondary 
selective substation converting from 
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Fig. 2. Low-voltage distribution pattern for factory substations 


13.8-kv to 2.4-kv with component 
parts duplicating those employed in 
the test area substations. Low-voltage 
power is supplied by a load-center 
unit substation delivering 460/265 v 
service in the same manner as was 
done in the test area. 

The electrical demands in the boiler 
house area are at their maximum 
level during the summer months when 
the refrigerating plant assumes its 
maximum demand. During that season 
the substation is loaded to its rated 
capacity. 


13.8-Kv Feeder Cable System 


All power is distributed from the 
main substation by means of 3-con- 
ductor, 15-kv, leaded cables, with as- 
bestos tape and red flameproof paint. 
The majority of feeder cables are 
composed of No. 3/0 conductor, rep- 
resenting an economical balance be- 
tween copper and sheath metal re- 
quirements. Several cables employ a 
No. 2 conductor which represent about 
the smallest size which can be safely 
employed with a 250,000-kva short- 


circuit level at the source end. In- 
stantaneous attachments on _ these 
feeder-cable protective relays are 
applied and required to avoid the 
attainment of damaging copper tem- 
perature due to primary-circuit fault- 
current flow. 

Except for circuits leading to the 
boiler house, the 13.8-kv cables are 
supported on wood lattice racks or 
troughs suspended from the building 
roof above the level of the illumina- 
tion fixtures. This method of handling 
cable runs possesses many admirable 
qualities which can be advantageously 
used in future applications. Practi- 
cally no advance preparation of build- 
ing structure is needed. Cables are 
easily pulled into place. In the present 
instance, full reel lengths of 1000-ft 
were pulled into place without the 
slightest difficulty. To assist in pull- 
ing around corners, a jig was pre- 
pared which forms a 24-inch radius 
arc, around the periphery of which a 
number of wood rollers were ar- 
ranged. By temporarily clamping this 
jig at a corner, the cable was swung 


Fig. 3. Boiler house switchboards 


around a 90-degree turn with a very 
small amount of drag. Splices can be 
made at any spot along the trough. 
Cables are cut only when a point of 
termination is reached. The entire 
length of cable is accessible after in- 
stallation. Repairs can be made with 
no waste of cable and without dis- 
turbing any section of the cable other 
than a damaged portion. Permissible 
current load levels are no less and 
may be greater than those permitted 
in underground runs. While the ap- 
pearance of the cable trench itself is 
not particularly pleasant, it is, as in- 
stalled, effectively obscured by the 
blanket of light produced at the level 
of the lighting fixtures. As metal 
again becomes available, its use would 
permit efficient, light-weight, compact 
trough construction possessing a neat 
appearance. 

The quadrature arrangement of 
primary feeders used in the factory 
area is believed worthy of note. 
Should an outage of one primary 
feeder occur, the several affected sta- 
tions will each derive their emergency 
load from different primary feeders. 
Thus the emergency load resulting 
from the loss of one primary feeder 
is distributed among four other feed- 
ers. It will also be evident that the 
two feeder cables to any one substa- 
tion traverse entirely different routes 
and are thus unlikely to be simul- 
taneously disrupted. 


Main Incoming Power Substations 


Space does not permit, here, the 
complete description of the main in- 
coming power substations contained 
in the original paper presented before 
the AIEE,* but a few facts may be of 
interest. The incoming power sub- 
station accepts power at 110-kv, con- 
verts to and distributes at 13.8-kv, to 
the various unit substations previously 
described. Provision is-included for 
interconnection with 33-kv service. 


Outdoor equipment includes two 
20,000-kva forced oil, air pressure 
cooled transformers; one 10,000-kva 
oil immersed self-cooled transformer; 
one 115-kv oil circuit breaker; one 
33-kv oil circuit breaker and three 
115-kv transformer high-tension dis- 

2Modern Electric Power Distribution 


Ideas as Applied in a Large War Plant. 
AIEE Technical Paper 45-79, January, 1945. 
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connect switches and horn gap. The 
substation structure is of wood. 

Indoor equipment consists of two 
metal-clad switchgear assemblies of 
the vertical lift type with 250,000-kva 
interrupting capacity and one duplex 
control board, control power battery, 
battery charging equipment and dis- 
tribution panel. 


Relaying 


All 13.8-kv feeder units are individ- 
ually equipped with inverse-time over- 
current line and ground trip relays, 
the former coordinated to be selective 
with unit substation switching equip- 
ment. Instantaneous attachments, set 
above the current level obtained with 
a unit substation low-tension bus 
fault, are also applied to avoid dam- 
aging internal temperature on ‘the 
No. 2 conductor feeder cables, by 
shortening the clearing time in the 
presence of high fault current mag- 
nitudes. 

The 13.8-kv incoming power circuits 
are individually equipped with inverse- 
time overcurrent line and ground re- 
lays coordinated to be selective with 
feeder circuit line and ground relay 
protection. 


iLL 
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Fig. 4. View of office and manufacturing plant 


The 33-kv incoming line circuit is 
equipped with inverse-time overcur- 
rent line and ground relays, together 
with power directional relays, selec- 
tively coordinated with remotely lo- 
cated 33 kv protective equipment. 


INGREASED LOAD CAPACITY WITH LOW VOLTAGE CAPACITORS 


NET PF*0.9 


TRANSFORMER RATED KVA 


~ 
« 
~ 
oz 
we 
=? 
ean 
WY 
S< 
oe 
ar 
33 
e 
<2 
3 
S 
83 
<5 
~ 
po 


CAPACITOR 

1 i 1 1 4 1 
a] 2 3 4 5s & ef 8 . 
CAPACITOR KVA -PER UNIT OF TRANSFORMER RATING 








Transformer differential relay pro- 
tection is applied to each of the 
20,000-kva and the auxiliary 10,000- 
kva transformers. While the absence 
of individual high-tension circuit 
breakers requires that the entire sys- 
tem be de-energized, the differential 
protective relays minimize internal 
damage by promptly interrupting the 
source of power and, by relay targets, 
identifies the unit in trouble, enabling 
it to be immediately isolated and serv- - 
ice promptly restored on remaining 
equipment. 

The 110-kv incoming line circuit is 
provided with inverse-time overcur- 
rent line and ground relays, the for- 
mer selectively coordinated with 13.8- 
kv switching equipment and the lat- 
ter coordinated with ground relaying 
at the source end of the line. Power 
directional relays directed outward 
are applied to obtain automatic open- 
ing of the 110-kv oil circuit breaker 
as a result of external trouble on the 
110-kv line. 
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The operating experience with this 
electrical system has been remarkably 
good. Some trouble was initially en- 
countered in the 13.8-kv cable ter- 
minal potheads requiring that the 


circuits be successively de-energized, 
the potheads opened, and modifica- 
tions made. The advantages of the 
secondary network became clearly 
evident during this procedure. The 
necessary modification work was car- 
ried out without loss of power at any 
station and without the use of auxili- 
ary make-shift power supply equip- 
ment. A number of faults have oc- 
curred in the plug-in bus resulting 
from the accidental insertion of wire 
or small diameter rod through the 
expanded metal side barriers. 

It may be concluded, without reser- 
vation, that the application of load- 
center distribution principles as de- 
scribed was responsible for an 
amazing reduction in material invest- 
ment, principally copper and steel, 
compared with that which would be 
required by power distribution meth- 
ods currently employed only a short 
time ago. In planning the project the 
greatest emphasis was. constantly 
placed on conservation of materials. 

It is the sincere hope of the authors 
that some of the features which have 
proved so beneficial in this installa- 
tion, may in some small measure as- 
sist others to realize an improved 
more economical industrial distribu- 
tion system in the future. 
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Underfeed Stoker | 


Fuel Beds* 


Furnace conditions that govern temperatures— 
Causes of resistance to fuel flow in underfeed 
stokers—Handling hot spots and rapid burning 
—Immediate relief from segregation difficulties— 
Prepared coals a development of recent years 


By L. A. SHIPMAN Fuel Engineer, Southern Coal & Coke Co. 


OMBUSTION of coal in fuel beds 
has been practiced as an art for 
many years; during the last 27 yr a 
scientific approach to this subject has 
contributed a small amount of funda- 
mental data. The subject is very con- 


troversial. The performance of the. 


same coal used in the same equip- 
ment in different plants may result 
in opinions varying from the best coal 
ever used in the plant to the worst 
coal ever fired. These opinions can 
both be true due to the varying con- 
ditions under which the coal was used. 

In boiler furnaces fired with un- 
derfeed stokers, we can do several 
things to vary conditions in the fur- 
nace or fuel bed. 

Furnace temperatures can be in- 
creased if desirable by increasing the 
amount of refractories, by designing 
baffles or operating dampers so that 
a near balanced or balanced draft 
exists over the fire. Fuel bed tem- 
peratures can be increased by increas- 
ing .burning rates. A given furnace 
has its temperature limited by the 
steam to be produced, the melting of 
refractories, and by the clinkering of 
the coal. Fuel bed temperatures are 
limited by the clinkering of the coal 
ash and the melting of the stoker 
iron. 

Hence, it is obvious that too high 
temperature in a furnace and fuel bed 
is not desirable. We can vary the 
rate of heating of the coal coming up 
out of the retort in a multiple retort 
underfeed stoker operating at a given 
temperature by increasing or decreas- 
ing the longitudinal motion of the 
coal down the retort. Increasing 
the coal movement down the re- 
tort results in relatively thin rapidly 
moving fuel beds and wide burning 
lanes. Decreasing the longitudinal 
movement down the tuyeres increases 
the vertical movement and results in 
thicker fuel beds and in extreme cases 
very narrow burning lanes. 

When we increase the movement of 
a given coal down the retort we ex- 
pose that coal faster to the tempera- 
tures existing, depending on the 
width, depth and the angle of the 
retort in relation to the angle of the 
tuyeres. Deep retorts, all other things 
being equal, result in slower longi- 

*Abstract of paper presented at joint 


ASME, AIME Fuel Meeting at Charleston. 
West Virginia. 


84 , May, 


tudinal moving fuel beds, increasing 
vertical and cross feed motion, and 
with the so-called coking coals, 
stronger coke formation. 

These deep retorts are not desir- 
able when the ash content and fu- 
sion temperature is such that so much 
burning takes place in the underfeed 
section as to block it with ashes. and 
clinkers. They are desirable with 
fairly low ash, medium fusion, “non- 
coking” coals. The shallow retorts 
offer more flexibility with strongly 
coking coals and with the high ash 
low fusion coals. 

The travel of coal in an underfeed 
stoker varies as the resistance to the 
longitudinal movement of the coal 
varies. I have been told by exception- 
ally well informed engineers that this 
resistance occurs only in the front of 
the stoker where the coal is initially 
fed. While this is generally true, 
because most of the increase in resist- 
ance can occur at the front of the 
stoker, nevertheless it is a fact that 
as the resistance to the longitudinal 
flow of coal increases anywhere in the 
retort, the more of a vertical and 
lateral movement of the fuel will take 
place at that point. 

Causes of Increased Resistance 

Items which will increase the re- 
sistance to the longitudinal flow of 
coal down the retort and increase the 
thickness of the fuel bed by increas- 
ing the vertical and lateral flow are: 

1. Bulk density of coal increase. 

2. Depth of retort increase, 

3. Shortening secondary ram 
stroke. 

. Shorten extension grate stroke. 
. Strong coking of coal. 

. Slope of retort decrease. 

. Width of retort increase. 

. Length of retort increase. 

. Oxygen concentration decrease. 

10.. Reducing ash discharge on 
dumps or grinders. These same items 
in the reverse extreme will decrease 
resistance. 

One idea for which every stoker 
designer and stoker operator strives 
is even burning over the fuel bed with 
its resultant maximum fuel consump- 
tion at lowest gas velocities in con- 
trast to spotty burning with its re- 
sultant high gas velocities and tem- 
peratures in the hot spots and inac- 
tive or “dead” portions of the fuel 
bed in other places. 


Coking, Caking and Matting 

Two causes of uneven burning 
with its resultant hot spots predom- 
inate. The first is caking and matting 
and I think it most important because 
it can be the cause of the second. 
The second is clinkering which though 
it can be caused by caking and matt- 
ing, it can also be caused by -opera- 
tion or by the characteristics of the 
ash itself being unsuited to the burn- 
ing condition prevalent. 

Coking, caking or matting of a 
fuel in the fuel bed is the coal “char- 
acteristic’ which has the greatest ef- 
fect on performance where coal is 
processed and the resultant coke fed 
and burned over the tuyeres of an 
underfeed stoker. What chemical and 
physical conditions exist which in- 
crease or decrease coking, caking or 
matting, and how they can be con- 
trolled or changed, will require the 
best effort and co-operation of re- 
search laboratories, coke experts and 
fuel engineers. 

A fireman handling a stoker is in- 
terested in operation more than funda- 
mentals. When caking or matting 
exists to the extent that trouble is ex- 
perienced the resistance to the longi- 
tudinal flow of coal is at or near its 
maximum. The burning lanes are 
narrow and irregular; some of them 
completely matted over; the fuel bed 
is deep and the longitudinal move- 
ment of the fuel down the retort and ° 
the tuyeres relatively slow. Hot spots 
and high rapid burning are noted. 

To help this situation the fireman 
should do everything he can to de- 
crease the resistance to fuel flow down 
the retort. Starting at the dump the 
fireman should decrease this resist- 
ance by dumping, increasing stroke of 
continuous ash discharge or speed of 
clinker grinder whichever the case 
may be. Next he should increase the 
stroke of over feed section grates to 
push the fuel bed down on the dumps ° 
and decrease resistance to secondary 
pushers on the underfeed section, 
then he should increase the stroke of 
secondaries to increase longitudinal 
flow of fuel down the retort and re- 
duce the resistance against the coal 
pushed in by the primary ram. This 
procedure in most cases will thin 
down the fuel bed, increase the. 
width of burning lanes, slow down 
gas velocities in the underfeed 
section and, while maintaining the 
over-all burning rate, reduce the 
maximum burning rate by increasing 
the active area. 


Segregation of Fuel Sizes 

In addition, the fireman can at 
times, if segregation of sizes has ag- 
gravated the trouble, locate some 
coarser coal whose bulk density is 
less and start it in the hopper. In 
some cases he must adjust the various 
air dampers to assist in this new 
burning condition which moves the 
fuel faster down the retort to the 
dumps, otherwise coke would be dis- 
charged with the ashes. 
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Depth of the retort is constant 
with the stoker as installed. Increas- 
ing the depth of the retort slows the 
movement of fuel down the retort, 
all other things being equal. If it is 
desirable to cause an increased fuel 
bed thickness when burning a high 
ash coal, especially one of low ash 
fusion temperature, special care 
should be taken that the retort depth 
is not too deep nor the retort too long 
so that the fuel is moved down the 
retort so slowly that ashes and clink- 
ers build up on tuyeres and over 
retorts and interfere with carrying 
boiler ratings. 

The width of the retort and the 
angle of bottom and top of retort are 
also part of stoker design and while 
all is not known of the effect of these 
items, I do feel that varying these in 
such a way as to influence tempera- 
ture and time of coking will have 
definite effects on coke structure of 
a given coal under controlled burn- 
ing conditions. 

One of the newer tools used by 
the fuel engineer of the last six or 
seven years is controlled manufac- 
ture at the mines of size consist on 
steam coal. This control method helps 
in segregation, distribution, coking, 
speed of burning, coke sizes and 


structure and bulk density problems 
and is one of the most important 
developments in the past decade in 
proper fuel selection in underfeed 
fuel beds. 


Schadenlust 


THE GERMANS have a word for it— 
Schadenlust. It may be translated as 
“a lust to create damage and to de- 
stroy.” There is no equivalent in 
English or Italian. It requires this 
German word to describe the destruc- 
tion of power plants, bridges and 
other public works in Italy. Not only 
has the destruction of works which 
were of military value been complete, 
but the damage to property often has 
been such as to suggest that the havoc 
was wrought to spite the Italians, 
more than to hinder the Allied armies 
which were coming in. 

Despite this wholesale and method- 
ical demolition, progress has been 
made in getting some semblance of 
order out of almost unbelievable 
chaos, and in getting essential public 
utilities back into operating condi- 
tion. This is pointed out in a report 
of the Allied Commission on public 
works in 1944. 

The report makes it clear that only 
a start has been made; the job yet to 
be done is enormous. 

For instance, by the end of 1944 
the electric utility industry, under the 
direction and help of the Public Works 
and Utilities Sub-Commission of the 
Allied Commission, was able to triple 
effective generating capacity of elec- 
tric power plants in central Italy as 
Compared with conditions a few 
months earlier when Allied troops 
first liberated the area. By the year- 
end capacity had been brought up to 


170,000 kw, as compared with 57,000 
kw less than six months previously. 

The sub-commission estimates that 
generating capacity will be further 
increased to 342,000 kw by June 30 
of this year. Even so, it will then 
be only about one-third what it was 
in pre-war days when capacity was 
approximately one million kw for this 
region, which extends north from 
Naples to Florence. 

Germans Took All the Copper Wire 

In addition to this from July to 
December of last year about 2000 km 
of electric transmission lines were 
reconstructed, all copper wire had 
been taken away and many towers 
were either destroyed or badly dam- 
aged. The scope of this undertaking 
alone speaks for itself. 

Increased efficiency of existing op- 
erating facilities has been obtained 
by the inauguration in January of 
this year of a unified or central grid 
system, by which the generation and 
transmission facilities of the different 
power companies in the central Italy 
area have been brought together to 
form a single power pool. As a result 
of this, available power is provided 
without frequent interruptions which 
occurred during individual shutdowns 
before the plants were tied into. the 
system. Extreme voltage variations 
have been eliminated. Electric fre- 
quencies have been standardized at 
45 cycles as against widely different 
ranges which existed formerly and 
which had caused no end of difficul- 
ties. Current consumption is now 
under centralized control, with the 
result that military and essential in- 
dustries have more power available. 
It is estimated that industrial produc- 
tion has accordingly been increased 
by approximately 20 per cent. 

Few countries, Switzerland being 
a notable exception, have developed 
hydro-electric power generation to 
such an extent as in Italy. Such a 
development was natural, because 
Italy is woefully short of other nat- 
ural resources such as coal, oil and 
gas, and has had to lean heavily 
on its water-power. The entire econ- 
omy is geared to water-generated 
power, a fact which was well recog- 
nized by the Germans. On departing 
they destroyed, damaged and/or 
mined for later demolition practically 
all power plants, transmission lines 
and water sources, and as a conse- 
quence, factories, railroads and food 
processing plants were unable to op- 
erate, which has caused widespread 
unemployment and privation. 

Many difficulties, some almost in- 
surmountable, have confronted the 
Public Works Sub-Commission and 
the Italian government agencies and 
companies. At the time of liberation, 
engineering officers of the Allied Com- 
mission found Italian government 
agencies disorganized, with many of 
their best technicians missing, for one 
reason or another, and the agencies 
were unable to undertake the work 
of clearing away the debris and get 


on with some degree of reconstruc- 
tion. Of late, however, a real degree 
of understanding and cooperation has 
been established, although the Italian 
Government is still short of technical 
staff. 
Aid to the Utilities 

Utility companies themselves were 
in a paralyzed condition when the 
Allies arrived. Their technicians were 
well trained and on the whole the 
companies were well organized ad- 
ministratively. But inadequate trans- 
port and difficulties in getting new 
electrical equipment or repairs of 
damaged—and often completely de- 
stroyed—machines required the great- 
est effort to get power , generation 
started again. 

Further, the financial position of 
most of the companies was seriously 
impaired. Receipts were low because 
of stoppage of industries, damage to 
consumers’ houses and because many 
customers had departed for other 
areas. The electrical companies made 
many applications for permission to 
increase their charges, varying from 
100 to 500 per cent of pre-war scales. 
No changes in basic rates, however, 
were permitted, but relief was pro- 
vided by allowing some of the more 
sorely-pressed companies to apply a 
flat surcharge to the total amount of 
bills. This was done only after an 
analysis of profit and loss statements 
for recent periods showed a company 
to be operating at a cash loss. The 
increased charges, where granted, 
ranged from 75 to 200 per cent. 


In order that basic domestic needs 
could be met, as well as those of the 
military, a severe rationing system 
was put into effect in the portion of 
Italy south. of Naples in Feb., 1944. 

Cooperation with and training of 
Italian personnel so that a greater 
measure of control and planning can 
be continuously and more rapidly 
turned over to the Italians will be 
furthered through boards which have 
just been formed by the Sub-Com- 
mission. They are known as Advisory 
Committees on Electric Power. 


Rehabilitation of the electric util- 
ities of Liberated Italy is only begin- 
ning, the Sub-Commission points out. 
Much of the equipment damaged or 
destroyed in Central and Southern 
Italy was manufactured in German- 
occupied territory or in Switzerland. 
Much of the equipment to replace 
that damaged is being sought from 
the United States. Military requisi- 
tions have been placed in the U. S. 
and some electrical equipment is 
scheduled to arrive in Italy in the 
near future. 


To sum up, the basic fact remains 
that — despite power available from 
what is already operating, from what 
can be made to operate by cannibal- 
ization of damaged plants still out of 
commission and from electrical equip- 
ment supplies from the United States 
—power requirements in Italy cannot 
be adequately met for a long time to 
come, except on a sub-standard basis. 
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What the Power Engineer Needs to Know About 


CHEMICAL FEED SYSTEMS 


for Water Treatment 
by Robert es _ Associate Director, Consulting Division, W. H.& L. D. Betz 


How chemical feed systems are applied, how 
they operate . . . Volumetric, gravimetric, de- 
canting feeders; controlled volume pumps... 
Materials of construction . . . Proportional feed 
systems; electronic system ... Sodium sulfite 
and internal treatment... Typical plant layout. 


N MOST CASES, chemical feed 

systems in a power plant are 
used for treating boiler feedwater. 
External treatment is frequently re- 
quired for the removal of turbidity 
and suspended matter or for the re- 
moval or reduction of hardness by 
softening. The removal or reduction 
of other dissolved solids is possible 
by external treatment. Excess acidity 
or alkalinity may be externally con- 
trolled by chemical treatment. Even 
in power plants where external treat- 
ment of some form is not used, treat- 
ment of the water for protection of 
the feed lines and boilers is usually 
required. Even external treatment 
alone is seldom the complete answer 
and some internal treatment is usually 
indicated. 

Chemical feed systems for treat- 
ment of the water in the feed lines 
and boilers are usually of two types. 
One type is for introduction of sodium 
sulfite to the boiler feedwater follow- 
ing the open or deaerating type heater. 
The second type is for other feed- 
water treating chemicals such as phos- 
phates, caustic, or soda ash, which 
should be introduced directly at the 


boiler drum and not through the feed- 
water lines. 

Cooling and Circulating Waters— 
In most power plants considerable 
quantities of water are used in cir- 
culating systems and in cooling water 
systems. Such systems frequently re- 
quire chemical treatment for preven- 
tion of scale, corrosion, or biological 
growths such as slime or algae. 


Batch vs. Continuous Processes 


A number of years ago, when the 
necessity for water treatment was 
first recognized, the first systems of 
treatment employed were treatments 
by batch process; that is, by filling a 
tank with water to be treated, adding 
the necessary chemicals, stirring for 
a while, and permitting to settle; then 
passing the water through filters be- 
fore being used. Such batch treatment 
tanks would obviously not require 
accurate chemical feed devices, as the 
chemicals would likewise be added by 
batch. Batch treatment is’ wasteful 
of chemicals, requiring excessive quan- 
tities to obtain the desired results 
because of inefficiency of mixing in 
such a system. The space requirement 


Fig. 1. View of sev- 
eral volumetric 
feeders; chemical 
feeds from hopper 
above to revolving 
table, from which 
knife deflects it to 
tank below 


(Courtesy Infilco) 
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is considerably above that required 
for continuous systems of treatment, 
and batch systems are not installed 
in plants of appreciable size today. 

With the coming of continuous 
treatment, however, methods for con- 
trol of the results were required. In 
fact, the success of continuous treat- 
ment is to a large degree dependent 
upon the accuracy of the control pos- 
sible on the continuous treatment. 
The control can only be as accurate 
as the method of chemical feed. Two 
variables commonly regulate the feed 
of chemicals in continuous treatment 
on water treatment systems; namely, 
rate of flow and pH value. Rate of 
flow is the most common, therefore 
the most important, variable to be 
considered. 

Methods of Chemical Feed 

Chemical feeders may be classified 
by the form in which they handle the 
chemical—that is, either in the solid 
dry form by dry feeders or in liquid 
form by wet feeders. 

Dry feeders are normally indicated 
where larger amounts of chemical are 
to be handled each day, although on 
certain chemicals, such as alum, soda 
ash, and lime, they may be operated 
satisfactorily at rates as low as 20 lb 
per hr or less. Solution feeders are 
usually preferred for the lower rates 
of feed. The type of chemical to be 
fed will usually further indicate the 
best type of feeder; for example, fer- 
ric sulfate and ferric chloride are best 
handled in solution feeders in almost 
any amount. 

Dry Feeders 

Dry chemical feeders are, in gen- 
eral, of two types: Volumetric and 
gravimetric. 

Volumetric feeders measure by vol- 
ume for introduction of the chemical 
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into the system. On the volumetric 
dry feeder shown in Fig. 1, the chemi- 
cal is taken from the storage hopper 
on a circular feed table which re- 
volves at a constant slow speed below 
the storage hopper, and a multi-sec- 
tion feed knife extends into the chemi- 
cal within the drum, deflecting the 
chemical from the table. The amount 
deflected depends upon the position 
of the feed knife as well as the num- 
ber of knives used. The feeder may 
be calibrated with any given chemical 
of a relatively uniform composition 
to show the number of pounds deliv- 
ered per minute or per hour for 
various settings of the feed knives. 

The chemical removed from the 
table is dissolved in a dissolving pot, 
agitated either by a vortex action of 
the dissolving water, or by a small 
motor-driven agitator. For other types 
of chemicals that will not dissolve— 
for example, activated carbon—a 
small agitator or vortex is employed 
to obtain a slurry of chemicals as fed. 

Still another type of volumetric 
feeder works on the principle of an 
oscillating plate at the discharge of 
the chemical feed hopper, the length 
of the stroke of the plate and the 
depth of the chemical on the plate 
being adjustable to obtain varying 
rates of discharge. Pebble lime is 
commonly fed volumetrically through 
a rotating spool type of feeder. 

Any volumetric method of feed of 
chemicals can only be as uniform as 
the uniformity in weight or consistency 
of the chemical itself. If the density 
of the chemical is subject to any ap- 
preciable variation in the number of 
pounds of chemical to the cubic foot, 
then this same variation will appear 
in the rate of chemical feed from this 
type of feeder. Certain chemicals 
have a tendency to “arch” or to 
“hang” in the feed hopper and require 
devices in the hopper to give a posi- 
tive agitation or vibration. Where 
such devices are employed, care is 
necessary to avoid packing of the 
chemicals that would in turn lead to 
a variation in the actual rate of chemi- 
cal feed. 

Gravimetric Feeders— The second 
type of dry feeder commonly used is 
a gravimetric feeder. In such a unit, 
the chemical is fed by weight and, 
whereas a volumetric type of feeder 
may show a variation as high as plus 
or minus 5 per cent in actual rate of 
chemical feed due to variation in con- 
sistency, the gravimetric feeder will 
seldom show a variation of more than 


' plus or minus 1 per cent or 2 per cent. 


In the gravimetric feeder, the chemi- 
cal is fed to a traveling belt, and the 
gate admitting the chemical to the 
belt is regulated by the total weight 
of the belt assembly plus the chemical 
to maintain a constant weight. The 
tate of feed may be varied by the 
Speed of the belt. 

Gravimetric feeders are consider- 
ably more expensive than volumetric 
feeders and are justified only in the 
larger water treating plants where 
the added accuracy or constancy of 


Fig. 2. View of a 
decanting feeder. 
This lowers liquid 
level in solution 
feed tank at de- 
sired rate, either 
constant or propor- 
tional to flow of 
water to be treated 
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chemical dosage becomes an impor- 
tant factor. The discharge from the 
gravimetric portion of the unit may 
be to a solution pot, vortex mixer, or 
agitator of some design to maintain 
a uniform concentration. Water is 
invariably used as the means for con- 
veying the chemical from the feeder 
to the point of application. 
Wet Feeders 

Practically all solution type feeders 
are based on the principle of intro- 
ducing a known quantity of chemical 
to a known quantity of water, so that 
a chemical solution of known con- 
centration is prepared. The volume 
of this chemical solution introduced 
to the water system is then controlled. 
This chemical solution may be fed into 
open systems by gravity or introduced 
into closed systems by means of a 
chemical feeder discharging to a pump 
suction box, to which further dilution 
water is added. By means of a centrif- 
ugal pump, the chemical solution is 
pumped to the point of application. 
The chemical solution may be pumped 
directly from the solution tank to the 
point of application in controlled vol- 
ume by controlled volume pumps. 

The simplest form of a gravity solu- 
tion feeder is a decanting feeder, 
shown in Fig. 2. There are several 
modifications of this general design, 
but all function by lowering of the 
liquid level in the solution feed tank 
at a desired rate by overflow, either 
into a swing pipe located within the 
tank, or into an overflow hose with 
a dropping device located on the out- 
side of the tank. With a constant tank 
diameter and a known strength of 


Fig. 3. Cross-section 
of a typical con- 
trolled volume pump 
for feeding chemi- gs 
cals. This one has 
ball valves. Volume Ne 
delivered is varied 
by changing stroke 
of pump through 
mechanical linkage 





chemical solution, this level in. the 
tank may be lowered at a controlled 
rate, actuated by a small motor or 
other electrical device. The rate of 
lowering may be either constant or 
at a rate actuated for proportional 
feed of the chemical to the flow of 
water to the system. 

Another type of solution feed em- 
ploys the principle of maintaining a 
constant liquid level head over an 
orifice. In such a device, the flow of 
chemical solution from a storage tank 
is float controlled to a constant level 
box, and a V-Port or similar type of 
orifice on which the degree of open- 
ing may be varied is located in the 
bottom of this box. In such a feeder, 
the liquid head over the orifice is 
usually 8 in. to 12 in. This type of 
liquid feed should not be used where 
there are any undissolved materials 
in suspension, or where there is any 
possibility of dirt being present in the 
chemical solution that might tend to 
coat or plug the orifice. 


There are a number of types of 
displacement liquid feeders available. 
One type of such feeder is the so- 
called “pot” feeder in which a quan- 
tity of the solid chemical is placed 
in the pot in lump form and a small 
stream of water introduced at the 
bottom of the feeder and a solution of 
the chemical feed taken from the top 
of the feeder to the point of applica- 
tion. The amount of water passed 
through the feeder, and hence the 
quantity of chemical feed, may~-be 
made approximately proportional to 
the flow of water by taking the feed 
line to the pot from the pressure side 
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of a venturi or an orifice, discharging 
to the line at the downstream side. 
Feeding in Slurry Form 

Certain chemicals, such as lime, ac- 
tivated carbon, and gypsum, must be 
fed in a slurry form, due to either 
limited solubility or, as in the case of 
activated carbon, to the fact that the 
chemical does not dissolve at all in 
water. The water in each case is a 
conveying medium and, in order to 
obtain an accurate feed of such a 
chemical, it is necessary to maintain 
a uniform suspension or a uniform 
concentration of the chemical in the 
slurry. 

Several types of agitators are used 
for this purpose, some horizontal and 
some rotating in a vertical plane. On 
any such feeder, the agitation must 
be positive and must be such as to 


avoid any stratification of the sus- 
pended solids at any point in the feed 
tank or in the zones of mixing. 

In larger water softening plants, 
certain economies in the treatment 
are available through the use of live 
lime (CaO) and slaking the lime at 
the plant at the time of its use for 
treatment. The lime may be slaked 
by batch process and fed from de- 
canting types of feeders. Gravimetric 
feeders may introduce the pebble or 
live lime directly to a slaker, con- 
tinuously slaking the lime and taking 
the effluent from the unit to the treat- 
ing process. 

Controlled Volume Pumps 

Where a chemical solution or a 
slurry is to be introduced into a water 
line under pressure, or into a tank 
under pressure, controlled volume 


Table showing Materials of Construction—Water Treatment Chemical Feed Systems 





CHEMICAL 


Lime, soda ash (sodium 
carbonate), caustic (sodium 
hydroxide), 10% max. con- 
centration. Alkaline ortho- 
phosphates (pH over 8.5), 
sodium nitrate, sodium sili- 
cate, sodium sulfite, sodium 
sulfate. 


Caustic (sodium hydroxide) 
(over 10% concentration 
or hot). 


Neutral orthophosphates, 
pyrophosphates, metaphos- 
phates. 


Monosodium phosphate, 
phosphoric acid (cold, puri- 


fied and dilute). lined. 


Alum. Rubber-lined, 


Piping. 


Ammonium hydroxide. 


Ferrous sulfate and ferric 
sulfate. 


Ferric chloride. Rubber-lined. 


Sulfuric acid, concentrated, ron and steel. 


80% + 


Sulfuric acid, 10% to 80%, 


cold.* lined. 


Sulfuric acid, 
10%. 


less than 
lined. 


Rubber-lined, 
glass-lined. 


Hypochlorites, sodium or 
calcium. 


TANKS AND PIPE LINES 
Iron and steel, wood. 


Iron and steel in cold, 
stainless or mone! hot or 
for long service. 


Iron and steel, wood. 


Monel or stainless clad 
steel. Rubber-lined. Lead- 


lead-lined. 
Everdur (silicon) bronze 
piping. phosphor bronze 


Iron and steel (avoid cop- 
per and copper alloys). 


Lead-lined. Rubber-lined. 


Rubber-lined or lead- 


Rubber-lined and lead- 


stoneware, 


PUMPS AND VALVES 


Iron and steel body, stainless 
steel trim. 


Stainless or monel body and 
trim. 


Moly-stainless steel, type 316. 


Moly-stainless steel, type 316 
SMO body and trim. 


Everdur bronze body, monel or 
Hastelloy C or D trim. Methyl 
acrylate plastic (Plexiglass or 
Lucite). Rubber, lead lined, 
glass. 


Iron and steel (avoid copper 
and copper alloys). — 


Hastelloy C, Hastelloy D trim. 
Lead or rubber lined. Methyl 
acrylate plastic (Plexiglass, Lu- 
cite), glass. 


Hastelloy C, Hastelloy C trim. 
Rubber or glass. Methyl acry- 
late plastic (Plexiglass, Lucite). 


Iron and steel body, Hastelloy 
C, Hastelloy D trim. 


Hastelloy C, Hastelloy D trim. 
Worthite. Lead lined. Glass. 


Hastelloy C body. Hastelloy C, 
Hastelloy D trim. Worthite, 
Hastelloy C or D trim. Everdur 
bronze, Hastelloy C or D trim. 
Methyl acrylate plastic (Plexi- 
glas or Lucite). Glass or rubber 
lined. 


Hastelloy C, Hastelloy C trim. 
Methyl acrylate plastic (Plexi- 
glas or Lucite). Glass or rubber 
lined. 


*This concentration range of’ canoer ante. > ng avoided wherever possible, as this is 


the most corrosive concentration for 








chemical pumps are commonly used. 
These pumps act to measure exactly, 
by volumetric displacement in the 
pump chamber with each stroke of 
the pump, the chemicals to be intro- 
duced to the system and to discharge 
these chemicals in a controlled volume 
that does not vary with any variation 
in the discharge pressure. So the net 
effect is to meter the chemical solu- 
tion at the same time it is pumped. 

To meter the chemical accurately, 
the pump should be properly designed 
to handle water treating chemicals 
and a typical design is shown in Fig, 
3. A double ball check is used on 
both suction and discharge of this 
pump, so that if a small crystal or 
slurry particle lodges under one of 
the ball checks, the chances are that 
the second ball will hold and give 
positive check valve action when 
pumping chemicals. This is designed 
to automatically discharge any air 
entering the valve, to eliminate any 
possibility of collection of an air bub- 
ble in a pocket that would compress 
and then expand, thus destroying the 
volumetric measuring capacity of the 
pump. The volume of chemical de- 
livered may be readily varied by 
changing the stroke of the pump or 
the speed of the motor drive. Such a 
method of chemical feed is accurate 
to within approximately 1 per cent 
to 2 per cent. 


Materials of Construction 
The materials of construction used 
for chemical feeders, pipe lines and 
appurtenances with which the chemi- 
cal solution may come in contact be- 
fore being introduced and diluted in 
the water, are of prime importance to 
insure proper operation and long life 
for the equipment. The accompanying 
table shows the usually applied mate- 
rials of construction on the common 
chemicals used for water treatment. 
This list is not intended to be all- 
inclusive, as there are materials other 
than those mentioned that will give 
satisfactory service, but may be used 
as a general guide. 
Proportional Feed Systems 
Chemical treatment systems may 
be designed for constant treatment, 
that is, for the chemical feeders to 
operate at a constant rate, delivering 
the required quality of chemicals or 
concentration of chemicals in a unit 
of time. This is the simplest form of 
chemical feeder. Where water is made 
up to a large reservoir or clear well, 
a constant rate treatment system may 
be designed, with feeders operating 
at known rates for a constant and 
known flow of water, the flow being 
turned off and on between certain 
levels in the reservoir. A minimum of 
4 to 6 hours’ storage is normally re- 
quired for this type of system. 
Where there is a variation of flow, 
a proportional feed of chemicals is 
desired so that the rate of chemical 
feed will be varied to meet the rate 
of flow, in order that each unit of 
water passing through the system will 
receive the same chemical treatment. 
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SYSTEM A at left, diagram 
of operation at right. One 
electrical contact to timer 
from meter every 500 gal 
flow. Timer holds controlled 
volume pump in operation 
for 25 sec, pumping at 1.2 
gpm to give average ratio 
of 1 gal chemical solution 
per thousand gallons main 
line flow 
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SYSTEM B at left, diagram 
of operation at right. Meter 
totalizer transmits a time 
impulse to controlled vol- 
ume pump for percentage of 
total time cycle of 50 sec in 
each minute, corresponding 
to percentage of maximum 
flow, holding pump in op- 
eration at 1.2 gpm to give 
average ratio of 1 gal 
chemical solution per thou- 
sand gallons main line flow 
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SYSTEM C at left, diagram 
of operation at right. Meter 
actuates potentiometer for 
lect system. Alternat- 
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ing current used to elec- 
tronic system. Direct-current 
motor on controlled volume 
pump runs at speed directly 
variable with flow of water 
in main line, changing in- 
stanily with any charge in 
rate of flow indicated by 
meter. Controlled volume 
pump operates continuously, 
fee ane 4 10 gpm when 
main line flow is 1000 gpm, 
0.5 gpm when main line 
flow is 500 gpm, and 0.1 
gpm when main line flow is 
100 gpm, ete 
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System C 


Fig. 4. Three proportional feed systems, A, B and C and their performance charts. Each system designed for water flow 100 to 1000 
gpm, chemical feed at % lb per 1000 gal, dissolved in 1 gal of solution, or 1 gal of sodium carbonate solution per 1000 gal water 


Three typical systems of propor- 
tioning are illustrated in Fig. 4. Each 
of these is based on proportioning a 
chemical to a water flow in a line, 
and for the purpose of this illustra- 
tion, a variation in flow between 100 
to 1000 gpm has been assumed. The 
system is further based on adding, 
for example, sodium carbonate (soda 
ash) to this water at the rate of %4 lb 
of the soda ash to 1000 gal of water 
flow in the line, using for this purpose 
a controlled volume pump. ‘The soda 
ash is dissolved, % lb to 1 gal of 
water, so that the proportioning sys- 
tem should give 1 gal of chemical so- 
lution to each 1000 gal of flow in the 
water line. 

Systems A and B, Fig. 4, illustrate 
the common type of proportioning 


flow in line 


system that has been employed in 
most installations up to the present. 
In system A, a contact from the meter 
to the timer permits the timer to 
operate the pump for a definite period 
of time, for example, in this case, for 
25 sec, pumping at 1.2 gpm. A second 
contact would be made at 30 sec, and 
the pump would again pump for 25 
sec, so that over a period of 1 minute, 
the pump has delivered 1 gal of solu- 
tion to the water line for 1000 gal 
of water that have passed in the line. 

During the actual pumping, how- 
ever, it has been necessary to intro- 
duce a slight excess of treatment. 
When the rate of flow drops, for ex- 
ample, to 500 gpm, as shown between 
the 3rd and 5th minutes, chemical is 
being fed slightly less than half the 


time, and when it is being fed, the 
water being treated at that moment 
receives more than twice the average 
dose. When the flow drops to 100 
gpm, there is an interval of several 
minutes with no treatment added, but 
at the beginning of the 9th minute, 
the meter has made a contact and 
the chemical fed for the next 25 sec 
is 6 times the quantity required for 
actual treatment. Immediately fol- 
lowing the stopping of the chemical 
pump on to the 14th minute when the 
next injection starts, no chemical has 
been added to the system. 

System B, Fig. 4, is a modification 
of system A through the use of a 
totalizing device that adds up the 
flow of the previous minute to give a 
contact to determiné the portion of 
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CHEMICAL DISTRIBUTION PIPE 34"WiTH 14 ORIFICES, 
%e DIAMETER PRILLED AND EQUALLY SPACED ON 
LENGTH OF PIDE IN BOILER DRUM. ORIFICES IN THE 
DISTRIBUTION LINE SHOULD POINT TO SIDE OR DOWN. 
woTe:- THE SPECIFIC LOCATION OF CHEMICAL DiS- 
TRIBUTING LINES WITH RESPECT TO BOXER DAUMIS 
A FUNCTION OF THE TYPE OF BOILER AND VARIES 
WITH TYPE OF BOILER. 


TAPPED’ & jFITTED BY 
APPROVED METHOD 


CONDENSATE LINE BOER FEED 
DRUM. 


FOR FILLING 
BOER FEED 





SULPHITE FEED SYSTEM 





WITH MIDEPENDENT CONTINUOUS FEED 





INTERNAL TREATING SYSTEM 
OF CHEMICAL TO EACH BOLER 


Fig. 5. Perspective diagram of complete chemical feed system for iniernal treatment of 


boiler feedwater 


the following minute for which the 
pump or chemical feeder will operate. 
This has the same inherent disadvan- 
tages as system A; namely, over- 
treatment at points of low flow at the 
time of the chemical slug, with no 
treatment in between. Where the 
chemical is added to a tank or to a 
point where the water is retained for 
a sufficient period of time to permit 
averaging of the treatment, these sys- 
tems of feed will approximate the 
true proportionality factor and will 
give fully satisfactory results. In 
treatment of a liquid flow in a pipe, 
these systems leave much to be de- 
sired. 

System C, Fig. 4 illustrates a new 
development that eliminates the dis- 
advantages of Systems A and B and 
is a practical application of electronic 
control. The chemical pump or feeder 
operates continuously, but with a 
motor speed directly proportional to 
the flow of water in the line that is 
being treated. Thus each portion of 
flow is treated with its proportionate 
amount of chemical, and the area un- 
der the water flow curve represents 
the quantity of chemical added to 
treat the water flow, the chemical 
flow curve being exactly parallel to 
the water flow curve. 

The application of this principle to 
chemical feed in water treatment is 
an advance in this science and a di- 
rect practical application of electron- 
ics. Alternating current at the plant 
is used for the system and converted 
at the electronic circuit to direct cur- 
rent. The motor of the pump or 
feeder is a dc motor. A potentiometer 
to regulate the speed of the motor is 


(Courtesy Milton Roy Pumps) 


mounted in the water meter and the 
potentiometer setting is immediately 
changed with any change in the rate 
of water flow. The speed of the motor 
is constant for a given potentiometer 
setting regardless of the load on the 
motor, any compensation for varia- 
tion in the load being automatic in 
the electronic circuit. This system 
of motor actuation may be used on 
controlled volume chemical pumps, 
decanting feeders, or dry feeders. 
Chemical Feed to Boilers 

Sodium sulfite feed system—A com- 
plete chemical feed system for in- 
ternal treatment of boiler feedwater 
is illustrated in Fig. 5. Sodium sul- 
fite should be fed continuously to the 
boiler feedwater following the open 
or deaerating heater to react with and 
remove any residual dissolved oxygen 
not removed by the heater. It should 
be fed in sufficient quantities to be 
present at all times in excess of that 
required for the actual reaction. The 
boiler water may be tested for excess 
sulfite, the presence of which in suf- 
ficient concentrations is evidence of 
sufficient feed of sodium sulfite to the 
boiler feedwater. 

If the sulfite is not fed continuously, 
the oxygen in the untreated water 
passed to the boiler may act to cor- 
rode in the boiler feedwater pump, 
corrode and pit economizers, or flash 
into steam in the boiler before it has 
an opportunity to react with sodium 
sulfite that may have been fed before 
by shots to the boiler. The sulfite feed, 
therefore, must be continuous in order 
to be effective. Some time is required 
for the reaction of sodium sulfite with 
oxygen to form sodium sulfate. It is, 


therefore, important that it be fed at 
a point as far back of the boiler feed 
pump close to the feedwater heater 
as possible, or even to the storage 
space of the feedwater heater. 

Normally, 10 Ib of sodium sulfite 
are required for each pound of dis- 
solved oxygen in the boiler feedwater, 
There will seldom be more than 0.1 
to 0.3 ppm of dissolved oxygen in the 
boiler feedwater, hence there is sel- 
dom more than 3 lb of sodium sulfite 
required per million pounds of boiler 
feedwater. This should normally be 
fed in concentrations not exceeding 5 
per cent, although 10 per cent con- 
centration is practical on this chemi- 
cal. A controlled volume pump is 
best suited for sodium sulfite feed to 
assure the continuity of feed required, 
and a capacity of 3 gph on such a 
pump will usually handle sufficient 
sulfite solution for practically any 
boiler feedwater system, although this 
should be individually checked for 
each system. : 

As the purpose of sodium sulfite is 
to react with dissolved oxygen, the 
solution in the tank should be pro- 
tected, insofar as possible, from con- 
tact with air. This may be done by 
furnishing the solution tank with a 
float, minimizing contact with air. 
A complete sodium sulfite feed system 
including the controlled volume pump, 
solution tank and accessories, can 
usually be furnished at a cost between 
$250 to $300. The small quantity of 
sodium sulfite needed to insure against 
dissolved oxygen corrosion is well 
worth the small cost involved. 


Internal Treatment System 

Internal treating chemicals are 
added to precipitate calcium and mag- 
nesium salts, to control alkalinity and 
to give conditions in the boilers that 
will prevent corrosion and embrittle- 
ment. Such chemicals should be in- 
troduced directly to each boiler drum 
and not introduced through the boiler 
feed line. When fed through the 
boiler feed line, there is possible in- 
terference with level controllers, me- 
ters, etc. Deposits may form that 
would actually cause plugging of the 
boiler feedwater lines. Feed directly 
to the boiler drum introduces the 
chemicals at a point where the reac- 
tion is desired; namely, in the boilers. 

Controlled volume pumps are ideally 
suited for this service, with one pump 
chamber feeding to each boiler drum 
as in Fig. 5. This permits accurate 
control of the quantity of chemical 
fed to the individual boiler and the 
volume. introduced may be readily 
changed by adjustment of the capacity 
on the individual pump. 

It is not possible to successfully 
take a discharge from a single pump 
and valve it to a manifold to the 
several boilers, for the volume of 
chemical to be pumped is quite small, 
usually 3 to 10 gal per hour. An at- 
tempt to divide this small flow ac- 
curately may easily result in a plugged 
valve in this chemical line, causing 
the chemical pump to force the chemi- 
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cal solution through the relief valve 
back to the feed tank. 

If the chemical solution is made up 
with condensate in the tank, it is pos- 
sible to operate the pump continu- 
ously without the danger of plugging 
the chemical feed line or requiring 
flushing of the chemical feed line with 
condensate. Condensate flushing of 
the controlled volume pump is some- 
times provided after each injection 
of phosphate with the phosphate in- 
jection on a time-operated cycle, but 
this is not necessary in most cases. 

Considerations in Internal Treatment 

Phosphates, caustic, soda ash, or- 
ganics, or other treating chemicals 
that may be used for internal treat- 
ment may be fed through such a sys- 
tem. Proportional feed is possible, 
either by timed operation from con- 
tacts on a meter, or by operation with 
electronic control as previously de- 
scribed. As the water is retained in 
the boiler in concentrated form, the 
lag between periods of feeding is not 
as important as where treatment is 
fed to a line continuously. Electronic 
control, however, will give far more 
satisfactory results with sodium sul- 
fite feeding where proportional feed 
of sodium sulfite to the boiler feed- 
water is desired. Cost of a simple 


type of phosphate feed system will 
vary from $150 per boiler to $400 per 
boiler, depending on the size of the 
pump, materials of construction, ca- 
pacity, etc. 
Typical Boiler Feedwater Treatment System 
Figure 6 is an architectural flow 
sheet of a typical water treatment 
plant required for a power house op- 
erating on water taken from a nearby 
stream, the Republic Steel Corp. at 
Alabama City, Ala. This water treat- 
ment plant has a capacity of 400 gpm. 
The treatment process is as follows: 
A. Clarification and silica re- 
duction by coagulation with 
ferric sulfate, lime and soda 
ash 
Gravity filtration 
pH controlled sulfuric acid 
feed for neutralization of 
excess alkalinity to pH 7.5 
to 8.0 
Carbonaceous zeolite soft- 
ening 
E. Continuous sodium sulfite 
feed to boiler feed line 
F. Continuous internal treat- 
ment direct to boiler drums 
Practically all types of chemical 
feeder, with the exception of dry 
feeders, are illustrated in this system. 
The external treating chemicals to 


the clarifier are fed proportional to 
the water flow to the clarifier. De- 
canting types of feeders are used for 
ferric sulfate and soda ash. A lime 
slurry feeder is used for lime, in which 
a horizontal paddle system maintains 
a uniform slurry of the lime. The 
clarified and filtered water is treated 
with dilute sulfuric acid, the feed be- 
ing automatically regulated by the 
pH value of the neutralized water 
through a Leeds & Northrup pH con- 
troller, for it is necessary to neutral- 
ize this alkalinity before feeding the 
water through a carbonaceous zeolite 
softener. This softener removes the 
residual hardness remaining following 
the external treatment. Sodium sul- 
fite is added continuously to the 
boiler feed lines through the use of a 
Milton Roy controlled volume pump 
and phosphate is fed individually to 
each boiler drum through high-press- 
ure Milton Roy pumps. 


Non-technical operators of limited 
experience and no chemical or tech- 
nical background were trained to 
operate this water treatment plant. 
It has been in continuous operation 
since January, 1943, successfully treat- 
ing a flashy raw water supply for 
water to boilers that are rapid steam 
generators operating at 350 psi. 


a 


Fig. 6. Architectural flow sheet of a typical boiler water treatment plant. This is plant of Republic Steel Corp., Alabama City. Ala. 
Functional design by W. H. & L. D. Betz. Plant design and engineering by United Engineers & Constructors, Inc 


1—Phosphate 
2—Sulfite 
3—Soda Ash Feeders (2) 
4—Ferric Sulfate Feeders (2) 
5—Ferric Sulfate Dissolving Tank 
&—Sulfuric Acid Dilution Tank (2) 
7—pH Control Acid Feed 

ay 

r ters (3 

10—Meter Panel ” 


11—Neutralizer 

12—Filtered Water Storage 

13—Booster Pumps (2) 

14—Sludge Sump 

15—Laboratory 

16—Chemical Line to Boiler Drum 

17—Sulfite Line to Feedwater 

18—Backwash Water relat Tank 
he, F, 134, 4 


19—C 
20—Salt Tank 





21—Brine Tank 

22—Clarifier 

23—Deaerating Feedwater Heater 
24—Raw Water Venturi 

25—Boiler 

26—Boiler Feed Pump 

27—Raw Water In 

28—To Waste 

29—Controlled Volume Chemical Pumps 
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Remodeling the Coal Handling 
System at Hell Gate Station 


When a new 65,000 kva topping turbine and two 975,000 lb per hr 
boilers were installed at Hell Gate Station of the Consolidated Edison 
Co. of New York, last year, it became necessary to rearrange the exist- 
ing coal handling system to a considerable extent. This was done as 
described in this article by Mr. Roberts. All changes in coal handling 
arrangements were made while the station continued in operation, 


2, RT. Roberts 


Assistant Division Engineer, Mech. Eng. Dept., Consolidated Edison Co. of New York, Inc. 


N THE SPRING OF 1944, the 

WPB advised the Consolidated Edi- 
son Company of New York, Inc., to 
proceed with design and erection of 
a topping turbine and two high pres- 
sure boilers in the Hell Gate Station 
at 134th Street and Locust Avenue, 
New York City. 

Design of the installation was 
started at once. The turbine was to 
be 65,000 kva, and the two boilers 
were each to deliver a maximum of 
975,000 lb of steam per hour at 950 
F, 950 psi. 

The two boilers were to occupy the 
space formerly occupied by six 
smaller boilers known as Rows 1 and 
-2 which had previously been sold by 
the Company. These boilers were 
singly set, three to a row and were 
stoker fired from both ends. The re- 
maining boilers, Rows 3 to 7, are 
stoker fired while Row 8 is pulverized 
fuel fired. All these boilers are singly 
set, three to a row. The 91 and 92 
Boilers are set side by side in an 
extension South of the main boiler 


The drum centers of the new boilers 
are to be approximately at elevation 
122 ft or 111 ft above the basement 
floor, with tubular air preheater, flues, 
air ducts and precipitator above the 
roof. The existing coal handling sys- 
tem is at elevation 119 ft and with 
this boiler arrangement, the drum of 
one boiler would be directly across 
the cable road. 

The then existing coal handling sys- 
tem consisted of three traveling coal 
towers having a total maximum lift- 
ing capacity of 875 TPH, each dis- 
charging through a double gated dis- 
charge hopper. 

Serving these towers were two 
cable roads, each of 250 TPH, the 


inner one of which circled the station, 


and the outer one of which paralleled 
the inner, but in addition, also circled 
a coal storage pile West of the sta- 
tion via a coal trestle. The tower 
gates were arranged to discharge 
through motor driven gates to either 
coal road. 

Either cable road was capable of 
serving all boilers, but the outer road 
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Fig. 1. Plan show- 
ing the original sta- 
tion cable road and 
the boiler units. The 
first and second row 
boilers were re- 
moved to make 
room for the new 
boilers. The new 
units are installed 
in the space 
marked 1 
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only could be used to store or re 
claim coal in the storage yard. 

It was possible to relocate the outer 
cable road slightly to clear the 
boilers. Relocation of the inner cable 
road, however, while being possible 
for this boiler installation, would not 
be feasible with a second boiler in- 
stallation, so it was decided to re- 
move the inner road entirely and 
substitute a belt conveyor system for 
regular service. The outer road was 
left for stocking and reclaiming the 
coal which goes to storage. This cable 
road runs under the East gate of the 
coal towers. 

The cable ways now discharge to 
bunkers situated on the West side of 
the boiler house, the bunkers so lo- 
cated that they can be served by coal 
larries which run between the boiler 
rows. On Boiler Rows No. 3 and 4 
which have double ended stokers, the 
larries must serve two sides of the 
boilers. On Rows No. 5, 6 and 7, the 
larries serve the front ends of the 
boilers only. 

In addition, there is a transfer hop- 
per in the Southwest corner of the 
boiler house which delivers coal from 
the car system to an existing con- 
veyor system for delivery to the No. 
90 Row Boiler bunkers. 

After the installation of the new 
boilers, now designated as No. 11 and 
12, the coal burning rates for normal 
24 hour winter period are estimated 
at about 3600 tons. 

The tower capacities are respec- 
tively: 

No. 1 North—275 TPH maximum— 
225 TPH average. 

No. 2 Center—300 TPH maximum 
—250 TPH average. 

No. 3—-South—300 TPH maximum 
—250 TPH average. 

It was felt that two towers might 
work at maximum or three at aver- 
age capacity, so the belt conveyor 
system was set at an intermediate 
point between these two capacities. 
A 42 in. belt, traveling at 475 fpm 


would handle about 700 TPH, which 


was deemed sufficient and the sp 
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Fig. 2. Isometric drawing of the rearranged coal handling system in the entire top of the station 


of 475 fpm would be an economical 
point at which high delivery would 
result, with low maintenance. 

The relocation and removal of the 
cable car systems was scheduled to 
begin as soon as practical in order 
that the boiler erection schedule 
could be met, and if possible, to be 
ready for the Winter load period. 

The outer cable way was relocated 
to the West of the No. 12 Boiler. drum 
and carried on a balcony over a court 
yard. No other changes were neces- 
sary. 

The inner cable way was removed 
except that portion to serve as hos- 
‘pital track over turbine room. Steel 
reinforcing and:sheaves were designed 
in order to retain the inner cable way 
hauling machinery as spare equip- 
ment for the outer cable way. This 
outer track system will serve the 
existing boilers during alterations and 
as a spare system during belt con- 
veyor outage. 

The design of the steel work of the 
coal tower roof presented a problem 
in loading the belts from the traveling 
towers. This was finally overcome by 
breaking the conveyor run along the 
East side of the station into two sec- 
tions. The North section, or Conveyor 
No. 1, is approximately the length of 
the travel of the towers, and is loaded 
from the towers by a continuous load- 
ing boot. The shorter section is Con- 
veyor No, 2, and by this arrangement, 
the elevation of the No. 2 head pulley 
was substantially reduced, as well as 
a slight change in angle of run ob- 
tained to clear an expansion joint in 
the turbine room steel. Thirdly, be- 
Cause of the fact that a single 48 in. 
by 44 in. magnetic pulley would not 
handle the tonnage with the degree 
of protection desired, magnetic pul- 
leys could be used in series at the 
heads of both No. 1 and No. 2 Con- 


veyors. A shaking screen to remove 
rags, paper and non-magnetic ma- 
terial is installed at the head of No. 2 
Conveyor. 

The No. 3 Conveyor rises from the 
coal tower floor level to a new struc- 
ture above the boiler house roof, 
crossing the South end of the tur- 
bine room. On this belt is located a 
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weightometer, which, with an existing 
track scale, will record the coal con- 
sumption and storage. 

At the head end of the No. 3 Con- 
veyor is a coal sampling station. This 
consists of a 10 in. screw conveyor lo- 
cated in the discharge of the head 
pulley. This screw is driven by a 
motor and Universal gear reduction. 
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Fig. 3. Typical cross section through the No. 3 and 4 boiler rows 
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The coal enters the screw through a 
hole cut in the conveyor casing. This 
hole is covered by a blinder operated 
by a thrust or motor. The blinder 
uncovers the hole in the casing inter- 
mittently, thus obtaining the incre- 
ment samples. The open time can 
be varied to increase or decrease the 
increments. 

The coal sample is conveyed hori- 
zontally by the screw and discharge 
into a ring crusher, from which it 
passes to a Snyder ore sampler. The 
discharge of the ore sampler passes 
to a riffle where the ultimate sample 
is finally rifled into two 30 lb sample 
cans. Reject of the ore sampler and 
riffle discharge into the No. 80 coal 
transfer bunker. 

The No. 4 Conveyor receives coal 
from the No. 3 Conveyor and carries 
this coal North above the boiler house 
room over the existing boiler bunkers. 

The boiler bunkers for Boiler Rows 
No. 4 to 7 which load the coal larries 
have a very limited capacity. The 
No. 3 Bunker was removed due to 
interference with the new boiler in- 
stallation so that the No. 4 Bunker 
serves as a transfer for coal for both 
the No. 3 and No. 4 Row Boilers. 

The bunker capacities are as fol- 
laws: 

New Bunker—2300 Tons 
No. 4 Bunker—375 Tons 
No. 5 Bunker—375 Tons 
No. 6 Bunker—375 Tons 
No. 7 Bunker—375 Tons 
No. 8 Bunker—375 Tons 
No. 9 Bunker—186 Tons 

In addition, each No. 8 Row Boiler 
has an individual bunker of 100 tons 
and each No. 9 Row Boiler has an 
individual storage capacity of 525 
tons. Total storage in the station is 
in excess of 5700 tons. 

A traveling tripper on the No. 4 
Belt discharges coal to the bunkers. 
This tripper is of the automatic self 
reversing type, and travels between 
Bunkers No. 8 and No. 4. With the 
limited bunker capacities of the old 
bunkers, it can be seen that with high 
boiler loads, this tripper may be al- 
most constantly in motion as the belt 
delivery with adequate hoisting is 
such that a bunker can be loaded in 
about 35 minutes and will need re- 
loading about every one and one-half 
hours. It is, however, possible to 
subdivide the coal stream so that any 
part can be discharged to the bunkers 
and any part returned to the belt to 
pass to the No. 5 Belt for use in the 
new boilers. Part can also be passed 
to a loading chute leading directly to 
the head of the existing ‘‘c’’ Conveyor 
for use in the No. 90 Boilers and thus 
bypassing the No. 90 Transfer 
Bunker and the existing “a” and “b” 
Belts. The loading boot of the No. 4 
Belt also is arranged to load coal 
directly to No. 90 Transfer Bunkers, 
without passing over the tripper. 

Coal passing to the No. 5 Conveyor 
is conveyed above the new coal 
bunker. This conveyor is also equipped 
with an automatic self reversing trav- 
eling tripper to distribute coal the 


length of the bunker. To serve the 
West end of the bunker which van- 
not be reached by the No. 5 Tripper 
Discharge, the loading boot of the 
No. 5 Belt is equipped with a back 
loading chute. The location of the No. 
5 Belt is such that with the next in- 
stallation of high pressure boilers, the 
conveyor will serve a _ duplicate 
bunker South of and abutting the 
present bunker. The tripper is 
equipped with chutes each side, the 
future one at present being blanked 
off. 

Due to the fact that the No. 3 
Bunker was removed to provide room 
for the new installation, coal for the 
No. 3 Row will pass through the 
No. 4 Bunker. It was also necessary 
to remove the larry which previously 
served the South side of the old No. 2 
Row and the.North side of the present 
No. 3 Row. 


To provide coal for the No. 3 Row 
Boilers, a 13 in. side pull Redler Con- 
veyor was installed directly above 
the stoker hoppers. This conveyor has 
a capacity of 40 tons per hour. A 
chute from the No. 4 Bunker sup- 
plies coal to the Redler, this coal 
being conveyed first to .the North 
stoker hoppers. A simple slide gate 
system allows the Redler to discharge 
coal to the North hoppers of No. 33 
Boiler first. then to Boiler No. 32 and 
then to Boiler No. 31. As each hop- 
per fills, coal is automatically car- 
ried over to the next hopper. When 
the North hoppers are filled, the coal 
carries over to the South hoppers of 
Boilers No. 31, 32 and then 33, filling 
each in turn. As coal is used by the 
stokers, the bunker levels are auto- 
matically restored by this simple fall 
out type of delivery. 

The conveyors are interlocked so 
that failure of the No. 5 Conveyor will 
stop the No. 4 Conveyor. Failure of 
the No. 4 Conveyor will stop the No. 3 
Conveyor, etc., so that any failure 
stops all conveyors ahead. 

Bindicators are provided to prevent 
overload in case of emergency shut 
down or loading difficulties: Crusher 
feeder motors on the coal tower 
feeders are interlocked to stop with 
stoppage of the No. 1 Conveyor. 

Starting sequences are so arranged 
that the No. 5 Conveyor must start 
before the No. 4 Conveyor, and No. 4 
before No. 3 Conveyor. The No. 3 
Conveyor must start before the No. 2 
Conveyor and No. 2 must start before 
No. 1. Start and reset buttons are 
so arranged that the operator must 
patrol the full length of each belt in 
starting, and in this way, observe that 
all belts are clear and personnel are 
not endangered. Cut-outs allow Cor. 
veyors No. 1, 2 and 3 to operate 
without No. 4 and 5, or No. 1, 2, 3 
and 4 to operate without No. 5. 

With this system for handling coal, 
it is felt that the existing boilers, and 
the new installation, will be ade- 
quately served, and adequate pro- 
vision made for a contemplated du- 
plication of the new installation in the 
future. 


High Head Turbines 
for Mexican Plant 


BALDWIN LOCOMOTIVE WORKS engi- 
neers are at work on the second of 
three turbines destined for a Mexican 
hydroelectric power plant which is to 
operate with the highest head for this 
type unit in the western hemisphere. 
The first turbine already has been in- 
stalled and is in operation. 

The turbines are part of the Ixta- 
pantongo Dovelopment of the Comision 
Federal de Electricidad, located on 
the Tilostic River about 100 miles 
southwest of Mexico City, which is 
to furnish power through the Mexican 
Light and Power Co. 

Each turbine is to furnish 39,000 
hp under a head of 1,028 ft and the 
total additional power generated will 
take Mexico City off power rationing. 
At present current has been rationed 
so that citizens and industries are af- 
forded power only for eight of each 
24 hr. 

The first turbine installed is re- 
ported to have the distinction of being 
the most powerful hydroelectric unit 
in Mexico and the highest head Francis 
type turbine ever built in this hemis- 
phere. The unit is of the vertical 
shaft Francis type, and is provided 
with a butterfly valve and a Pelton 
relief valve to prevent pressure rises 
for load rejection. 

This unit requires about 372 cu ft 
of water per second to develop full 
power. The runner, which contains 
the turbine blades, is 70 in. in diam- 
eter, and the weight of the complete 
unit is 260,000 Ib. 

Although the Tilostoc River flows 
to a lower level in the vicinity of the 
hydroelectric power site, engineers in 
designing the plant decided to dam its 
waters and to tap them at a far higher 
level beyond the mountain. Here they 
built a diversion dam directing the 
river waters through an open canal to 
a settling basin, where the quiet water 
permits the sand content to precipi- 
tate to the bottom. From this basin 
the water is conducted through a 
large pressure tunnel to a vertical 
surge tank, which is connected to 
three steel pipes, called penstocks. 
These penstocks feed the turbines in 
the power plant below. 
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Piping for Flow Meters* 


By R. E. SPRENKLE 


Hydraulic Engineer 


Bailey Meter Co. 


N METERING any fluid through 

a pipe line, it is most important 
that the flow approach the orifice, 
flow nozzle, Venturi tube, pitot tube, 
or other type of primary element, in 
a normally turbulent state. It must 
not be influenced by swirls, cross- 
currents, eddies, or other disturbances 
which create helical paths of flow. 
Nor can there be any disturbance fol- 
lowing the primary element, which 
would in any way cause interference 
with the static-pressure measurement 
at that point. 

These conditions can best be con- 
trolled by providing adequate lengths 
of straight pipe on both sides of the 
orifice or other primary element. The 
necessity for doing this has long been 
recognized in fluid-flow literature. 


*Abstract of paper prosemee at the 1944 
annual meeting of the ASME 


Correlation of piping-requirement standards for 
flow-meter accuracy—Piping requirements on 
inlet side of meters—Use of straightening vanes 
— Fittings allowed on outlet side of meters 
—Typical flow-meter piping arrangements 


It is interesting to note that most of 
the recommendations given in papers 
and articles have been based on the 
standards of piping requirements 
established by the Joint AGA-ASME 
Committee on Orifice Coefficients, 
which appear as Sketches 1 to 5 of 
its 1937 Report. 

In general these standards have 
been found quite satisfactory when 
properly used. It is only natural, 
though, that in their application to 
specific meter installations, many 
questions of interpretation should 
have arisen. Furthermore, additional 
data have been obtained from re- 
searches at the author’s company, at 
the University of Pennsylvania, at the 
Case School of Applied Science, and 
at other sources, which both add to 
and make more clear these original 
standards. _ 

It is the purpose of this paper, 
therefore, not only to correlate these 


data with those previously published 
but also to furnish a reasonable inter- 
pretative analysis of these require- 
ments as reflected by results obtained 
from many actual field installations. 

In doing this, however, the author 
hastens to disclaim any intention of 
implying that everything is now known 
about suitable piping recommenda- 
tions for any and all combinations of 
fittings, bends, and turns with straight 
and curved pipe sections. On the con- 
trary, this paper should be considered 
only as a progress report based upon 
experiences gained so far both in the 
laboratory and in the field. As a mat- 
ter of fact, this subject well merits 
a great deal more research and field 
investigation before we can be sure 
all the standards established and the 
interpretations thereof can be consid- 
ered as fully proved and beyond re- 
proach. It is sincerely hoped that 
when such additional data are ob- 


SCHEDULE | 
FOR ORIFICES AND FLOW NOZZLES 
ALL FITTINGS IN SAME PLANE 


. 
SCHEDULE 2 
FOR ORIFICES AND FLOW NOZZLES 
ALL FITTINGS IN SAME PLANE 








‘ es open 


STRAIGHTENING VANE 


: bd L—¢ —dole 
2 01am 4 























ORIFICE OR FLOW NOZZLE 


— 


ol. 


€us, Laser TURNS, 
ORLA. 


we 
° 


OIAMETER STRAIGHT 


























ire's. 
ra4e f 
STRAIGHTENING 
VANE 2 DIAM.LONG 
Fs ie 2 OAM. Low NOZZLE 
LONG 
RADIUS bs -0 ++ § 
£ 
FLOW NOZZLE r 
a 


aatok a 
PREY 
C ice on y 
L 





























— 














































































































io 40 80 60 7 
DIAMETER RATIO 


SCHEDULE 5 
FOR ORIFICES AND FLOW NOZZLES 
WITH REOUCERS ANDO E XPANDERS. 
potas ! 


20 30 40 50 60 70 
OIAMETER RATIO 


SCHEDULE 6 
FOR ORIFICES AND FLOW NOZZLES 
IN ATMOSPHERIC INTAKE 





ORIFICE OR laa 
Eth pet 
AS REQUIRED 


= 
PRECEEDING 
FITTINGS 











s— 


7 

















+ 


STRAIGHTENING 
VANES 























BELL MOUTHED ORIFICE OR FLOW NOZZLE 
+ 


inLET 
































t 











































































































° 0 20 3% 40 50 
DIAMETER RATIO 


60 7 80 30° 


20 30 40 $0 60 70 80 30° 


OIAMETER RATIO 





— 230 RATIO 


- 950-,60 RATIO 


($0470 RATIO 7370-480 RATIO 





nitinas 1. Tees 


ALCoweD ow-outcet 
SOE Im PLACE OF 
STRAWGHT Pipe, 


2.45 GLLSs 
3. GATE VALVES 


6 EXPANSION JTS. 











on ee 


‘TEES 

2. EXPANSION JTS. 
3.GATE VALVES 

4 Y-FITTINGS 


1S ONE DIAM LG) 


1.GATE VALVES 
2.Y- FITTINGS 
SSEPARTOR 
UF INLET NECK 
1S ONE DIAM 


' GATE VALVE 
2. LONG RADIUS 
SEND 














OIAMETER STRAIGHT PIPE 


é 
Pipe 


SCHEDULE 3 


FOR ORIFICES AND FLOW NOZZLES 
FITTINGS IN DIFFERENT PLANES 


SCHEDULE 4 
FOR ORIFICES AND FLOW NOZZLES 
FITTINGS IN DIFFERENT PLANES. 








ORIFICE OR FLON 


ELLS, TUBE TURNS, oR 
LONG RADWS BENDS - 


ORIFICE OR FLOW NOZZLE 
— f 
by ¢ = ok 2 
201M 


|; a ha a 
& 








VANE 2 DIAM LONG ~] 





io, 





MA 























ORIFICE OR FLOW NOZZLE 
ELLS, TUBE TURNS.OR 
LONG RADIUS BENDS. 
ORIFICE OR FLOW NOZZLE o) 


bog job 


VANE 2 DIAM. LONG 


se Le 

















je me 
3 














it 






























































































































































o © 20 3% 40 50 60 70 
DIAMETER RATIO 


SCHEDULE 7 
VALVES 


ORIFICE OR FLOW NOZZLE 


la ek 


STRAIGHTENING VANE 
) 
| = ok ¥ 


DIAMETER RATIO 


° 
0 


DIAMETER RATIO 


SCHEDULE 8 
FOR VENTURI TUBES 
BASED ON DATA FROM W.S. PARDOE 


° 
o © 2 © 40 30 60 70 80 90 


$ 
OIAMETER STRAIONT PPE 





VENTURI 














DIAMETER STRAIGHT PIPE 














= 
























































o 80 
OLAMETER RATIO 


Fig. 1. Piping requirements for orifices, flow nozzles and 
venturi tubes 
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tained they will be made public at the 
first opportunity. 

For convenience in presenting the 
piping-requirement standards pub- 
lished in the: AGA-ASME Report in 
1935, together with the additional 
data obtained since then, eight piping 
groups or schedules have been set up, 
as shown in Fig. 1. The first seven 
schedules cover the use of “Orifices 
and Flow Nozzles,” while the eighth 
applies only to “Venturi Tubes.” Each 
schedule, except the eighth, shows the 
minimum lengths of straight pipe re- 
quired for that particular piping ar- 
rangement, both on the inlet and on 
the outlet sides of the orifice or flow 
nozzle. Alternately, it also shows the 
lengths of straight pipe required on 
the inlet side when straightening 
vanes must be used in lieu of the 
longer runs of straight pipe. 


Piping on Inlet Side 

It will be apparent at once on ex- 
amining Schedules 1 to 7, that the 
minimum required lengths of straight 
pipe on the inlet side of the primary 
element increase rapidly with (a) the 
diameter ratio of the primary ele- 
ment, and (b) with the complexity of 
the piping arrangement preceding the 
straight run. On the other hand, the 
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Fig. 2. Type of straightening vane gen- 
erally recommended 


length of straight pipe on the outlet 
side varies but little with these or 
any other factors. 

Because of the abrupt change in 
direction produced by two elbows or 
tube turns at 90 deg to each other, 
compared with the more gradual 
change caused by two _ long-radius 
bends, considerably more straight 
pipe is required on the inlet side for 
elbows and tube turns than for long- 
radius bends. This is true whether 
there is straight pipe between these 
turns or bends, or whether they are 
immediately adjacent to each other. 

Research so far has been entirely 
confined to turns or bends in the 
same plane, and at 90 deg to each 
other. Until such time as additional 
data are forthcoming, we recommend 
that the piping requirements of Sched- 
ules 3 and 4 be followed, when the 
bends are not in the same plane. 

Attention should be called in Sched- 
ule 5 to the fact that the lengths 
shown apply only to the lengths of 
the increased or decreased diameter 
pipe and not to their required over- 
all lengths of straight pipe. Such 
over-all or total lengths depend en- 
tirely upon the nature of the fittings, 
valves, etc., which precede. For ex- 
ample, in the case of expanding an 
8-in. pipe to 10-in., a 75 per cent 
diameter ratio orifice located in the 
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Fig. 3. Typical piping arrangements with fittings or bends in the same plane 


10-in. line would require 14 diam of 
10-in. pipe, as shown in Schedule 5. 
If, however, two adjacent long-radius 
bends of 8-in. pipe, at right angles to 
each other, precede the expanded sec- 
tion the total length of straight 8-in. 
and 10-in. pipe would be determined 
from Schedule 4, which in this case 
would be 26 diam. Thus, there would 
be required a total of 14 diam. of 
10-in. pipe, plus a sufficient length of 
8-in. pipe to make up an equivalent 
total length of 26 diam of 10-in. pipe. 

As indicated, the data on Venturi- 
tube piping requirements, as shown 
in Schedule 8, was obtained entirely 
from Professor W. S. Pardoe’s papers. 
His last paper supplied figures which 
were cross-plotted on the basis of 
diameter ratio versus the lengths of 
pipe required to eliminate all disturb- 
ances created by fittings preceding 
the straight pipe. Since the piping 
arrangements used by Professor Par- 
doe were not exactly the same as 
indicated in Schedules 1 to 7, they 
are shown separately in Schedule 8, 
together with the lengths of straight 
pipe required for each. 

While no specific research and very 
little actual field experience have come 
to the author’s attention covering pip- 
ing requirements for pitot tubes, it is 
reasonable to assume, until proved to 
the contrary, that piping require- 
ments for this type of primary ele- 
ment should be at least as stringent 
as for orifices and flow nozzles. In 
fact, there is some field evidence to 
indicate even longer runs of straight 
pipe are desirable on the inlet side, 
unless traverses are run to determine 
the point of average velocity, etc. 
More research and field experience 
are obviously needed to clarify this 
point. 

Straightening Vanes 

While straightening vanes are shown 
as alternative arrangements in each 
schedule, permitting shorter lengths 
of straight pipe on the inlet side, 
they should not always be considered 
as entirely equal to the longer runs 
of straight pipe in reducing flow tur- 
bulence. Especially is it desirable to 


limit their use to moderate line veloc- 
ities, pressures, and temperatures, 
since application to high-pressure and 
high-temperature service involves spe- 
cial designs and materials to provide 
a safe installation. The preferable 
arrangement, no matter what the 
operating conditions may be, is to 
provide whenever possible the lengths 
of straight pipe specified in the sched- 
ules described, without resorting to 
the use of straightening vanes. 

The recommended general design 
of straightening vanes is shown in 
Fig. 2. In cross section it resembles 
an “egg crate,” with the spacings be- 
tween plates not more than % the 
inside pipe diameter. In measuring 
air in the atmospheric intake, as 
shown in Schedule 6, this spacing 
should be 1% in.-to 2 in., regardless 
of pipe size. 


Piping on Outlet Side 

From 2 to 4 diam of straight pipe 
are normally sufficient on the outlet 
side, as shown in Schedules 1 to 7, 
assuming a fitting, bend, or wide- 
open gate valve follows these 2 or 4 
diam. Should a control valve, reg- 
ulators, stop-check valve, or partly 
throttled gate valve closely follow 
the primary element, then at least 5 
and preferably 6 diam should follow 
the orifice or the nozzle. 

From the table in Fig. 1, it will be 
noted certain fittings can replace the 
straight pipe on the outlet side. While 
this list includes the use of seven 
different fittings up to a 50 per cent 
diam ratio, only wide-open gate valves 
and long-radius bends can imme- 
diately follow theorifige or nozzle at 
ratios in excess of 70 per cent. In- 
cidentally, however, due to lack of 
physical clearances, it is impossible 
to install flow nozzles at the inlet to 
gate valves unless the face-to-face 
dimension is at least 18 in. In any 
case, it should be remembered that 
the preferable arrangement is the use 
of straight pipe immediately follow- 
ing the primary element. 

All the thermometer wells, bulbs 
and sockets, thermocouples, resistance 
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Fig. 4. Typical piping arrangements with fittings and bends not in the same plane 
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Fig. 5. Typical boiler-outlet arrangements 


elements, take-off nipples, etc., must 
be located at least 6 diam following 
the orifice or nozzle on the outlet 
side, or not less than 15 diam pre- 
ceding it on the inlet side. The pre- 
ferable location is on the outlet side. 

When thermocouples are imbedded 
in the pipe wall in such a way as not 
to protrude into the pipe area, they 
may be located wherever desired. 

Attention is called again to the fact 
that the lengths of pipe indicated in 
Schedules 1 to 8 are the minimum 
required in each case, and not the 
maximum. For best accuracy in me- 
tering, it is always desirable to pro- 
vide the longest lengths of pipe pos- 
sible, especially when the complete 
piping system on the inlet side in- 
cludes a number of bends or fittings 
in different planes. It must be remem- 
bered that it is impossible, from a 
metering standpoint, to provide too 
much straight pipe. 
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Experience has indicated that the 
“Piping Requirement Standards,” as 
shown in Fig. 1, Schedules 1 to 7, are 
not sufficiently complete and precise 
in themselves to enable one always 
to choose the correct location of an 
orifice or a flow nozzle in any par- 
ticular piping layout. Further clari- 
fication or interpretation thus appears 


‘desirable in order to translate these 


standards into typical cases. To this 
end the author believes the diagram- 
matic sketches shown in Figs. 3, 4, 
and 5 will be helpful. 

From arrangements Nos. 1 and 2, 
Fig. 3, it will be noted that a long- 
radius bend can itself be considered 
as so much developed straight pipe 
under Schedule 1, only if it is pre- 
ceded by at least 10 diam of straight 
pipe. It cannot be so considered if it 
is preceded within a short distance 
by any fitting or valve or by another 
long-radius bend. Also note that in ar- 


rangement No. 1, an orifice or nozzle 
of a diameter ratio of 75 per cent or 
less can be placed at the outlet of a 
long-radius bend. 

Arrangements No. 5 to 12, inclu- 
sive, emphasize the necessity of hav- 
ing long lengths of straight pipe when 
there are multiple-entrance flows or 
when the flow divides into one or 
more streams ahead of the primary 
element. Multiple-entrance flows in 
particular are quite apt to produce 
swirls or disturbances which are par- 
ticularly difficult to eliminate. In a 
few instances, it has been found nec- 


> nape? 
bULE essary to use a combination of these 


long lengths together with straighten- 
ing vanes to obtain entirely satisfac- 
tory metering conditions. 


Nos. 14, 15, and 16 illustrate the 
fact that with at least 6 diam of 
straight pipe between two long-radius 
bends, elbows, or tube turns in the 
same plane, the required lengths of 
straight pipe following the last fitting 
need be only that corresponding to 
Schedule 1. On the other hand, if the 
second fitting immediately or very 
closely (less than 6 diam) follows the 
first fitting, then Schedule 2 applies, 
as shown in arrangement No. 13. 


The isometric views in Fig. 4 de- 
pict a few typical arrangements where 
the component bends are not in the 
same plane. All of these require 
lengths of pipe corresponding to 
Schedule 3 or 4 depending upon 
whether there is sufficient straight 
pipe between the preceding bends or 
not. 


Since these boiler leads usually are 
rather short in length, it is necessary 
to start the study of the piping lay- 
out at the drum or superheater out- 
let. This is particularly true of those 
cases where the steam-flow orifice or 
nozzle must be located in the outlet 
from the boiler drum, as shown in 
Nos. 26 to 31, inclusive. 


Note that in all cases when bends 
or turns closely follow the angle 
stop-check valve, as in Nos. 28, 29, 
and 30, this valve is considered as 
having the same effect as an elbow, 
thus requiring the lengths of straight 
pipe as called for under Schedules 2, 
3, or 4, as the casé may be; whereas 
when straight pipe immediately fol- 
lows the valve as in No. 27, and when 
the orifice or nozzle can be located 
in this straight pipe, the requirements 
of Schedule 7 for stop-check valves 
apply. 

When the angle stop-check valve 
follows the superheater outlet in a 
plane at right angles to the outlet, 
the requirements of Schedule 4 apply, 
regardless of the fact that the orifice 
or nozzle can be located in the straight 
pipe immediately following the stop- 
check valve. This is shown in ar- 
rangement No. 34, as contrasted with 
No. 27 in which Schedule 7 applies, 
because the angle check valve is not 
preceded by a bend or elbow, but by 
the boiler drum. 
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Building a Results Department 


in an Industrial Power Plant 


How it is being done gradually by one plant 
. . . Objective: to attain perfect steam-electric 
power balance ... Uses and maintenance of 
instruments and controls ... Measures taken 
to analyze losses or improve operating proced- 
ures in industrial processes yield many savings 


N A MID-WESTERN industrial 

plant, a power plant results de- 
partment is being slowly developed, 
under war conditions and changing 
process requirements, that offers some 
valuable ideas for other industries to 
follow. The objective of this depart- 
ment, of course, is to bring the gen- 
eration of steam and power plant 
services and their utilization as close 
to a perfect balance as possible. 

In the particular plant referred to 
here, the development of a results 
department began about 5 years ago 
in the usual way, with the appoint- 
ment of an instrument repairman in 
the new power plant, which had then 
been recently completed and put in 
operation. 


Power Plant Heat Balance 


The original power plant at that 
time contained five vertical bent-tube 
stoker-fired boilers generating satu- 
rated steam at 150-psi all electric 
power being purchased. The new 
power plant consisted of one 650-psi, 
720-F pulverized-coal-fired steam gen- 
erating unit and one 2500-kw con- 
densing extraction turbine-generator 
for by-product power generation. 
Power required in excess of this by- 
product generation was to be pur- 
chased. The power plant was laid out 
and the factory piping systems re- 
modeled so that there are four steam 
pressure systems, one operating at 
650-psi for power generation, one at 
125-psi for process, auxiliary drives 
and feed heating, one at 30-psi for 
process and heating and one at 10-psi 
for heating and feedwater systems. 

Because of changes in processes 
and operating methods during the 
past years, there have been modifica- 
tions of the original heat balance so 
that the present heat balance appears 
as shown in the accompanying dia- 
gram. The difference between the 
high electrical loads indicated and 
those generated indicates the amount 
of electric power purchased. 

The results department in the new 
power plant consisted at first of the 
instrument repairman, whose duty 
was to supervise and maintain the 
power plant and factory instruments 
and controls. A comprehensive record 
system was gradually developed 
through which the performance of the 
power plant could be determined. 
Facilities were added from time to 
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time for the repair of instruments 
and, with the coperation of the plant 
management and the power plant 
operating staff, there began to emerge 
the beginnings of a results depart- 
ment. Two years ago an Instrument 
and Results Department as such was 
formed, to function under the super- 
vision of the chief power plant engi- 
neer. 

It now consists of the results engi- 
neer, two girls to assist in keep- 
ing the record forms and several in- 
strument repairmen for instrument 
repair work, instrument calibration 
and testing. This department under 
the supervision of the plant engineer, 
is co-ordinated with the engineering 
and process operations. 


Instrument and Control Maintenance 

The plant engineers department, 
through this results department, now 
does all its own instrument and con- 
trol maintenance. The only equipment 
items it ever sends out of the plant 
for repair are gas-filled thermometer 
bulbs. It even repairs all its electric 
clocks. It attempts in all cases to 
utilize standard instruments and to 
adapt them to special purposes, for 
which, perhaps, they were not origin- 


ally designed. But if standard instru- 
ments will not fit the conditions, spe- 
cial instruments are developed and 
fabricated for the purpose, often with 
great success. 

To acquire the requisite knowledge 
of both the principles and the-con- 
struction details of all sorts of power 
plant and process instruments and 
controls, constant study and work are 
required, also the close co-operation 
of manufacturers of this equipment. 

The possibilities for savings in the 
power plant by proper control and 
measurement have been thoroughly 
explored during the past few years. 
Attention is now being given to a 
number of items in the industrial 
plant operations that may lead to im- 
proved steam-electric balance. 


Condensing Losses 


As seen on the heat balance dia- 
gram, the turbine generator is equip- 
ped with a small condenser, which 
goes into operation automatically in 
case there are any disturbances in 
the low-pressure steam systems or an 
electrical unbalance that might pro- 
duce excess steam. The condition is 
complicated by the fact that when the 
processes are at maximum capacity 
in summer, there is no building heat- 
ing load and the reverse is true in 
the winter. 

At present one of the results de- 
partment’s jobs is an analysis of the 
amount of heat loss resulting from 
operation of the condenser. The re- 
sults of a typical test period are 
shown in the table. Outside tempera- 





Date 


Table showing heat losses resulting from condensing at power plant 
Outside 
Temperature 
Average 
Deg F 


Btu Loss 


Actual Steam 
Condensed—Lb 





March 5 





137,220,000 
110,500,000 
166,230,000 
213,755,000 
73,320,000 
13,155,000 
55,680,000 
140,650,000 
176,400,000 
178,200,000 
223,850,000 
350,900,000 
49,800,000 


131,960,000 
7,200,000 
218,040,000 


108,800 49 
102,400 32 
91,200 32 
111,200 28 
102,800 40 
78,800 36 
1,600 40 
46,800 40 
129,600 43 
188,800 54 
212,400 - 60 
286,800 64 
522,800 55 
53,600 55 
403,200 57 
213,200 44 
119,200° 44 
164,400 49 
224,400 59 
202,200 59 
21,200 67 
350,400 60 
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Heat balance diagram of industrial power plant for typical winter and summer conditions. Note the co-ordination of four steam sys- 


ture given on this table is now being 
transposed into degree days, which 
will give a better basis for judgment. 
Shifting of the heat balance to elimi- 
nate this loss will of course result in 
a direct saving. 

Water supply for condenser and 
processes had been given considerable 
thought in the original design of this 
power plant. All water is pumped 
from wells by centrifugal pumps. 
Originally the wells were not very 
deep but during the past few years, 
the water table in the region of the 
plant has been lowered a great deal, 
hence it is now necessary to use deep 
well pumps consuming relatively 
large amounts of power. Thus it is 
obvious that savings in pumping of 
condenser circulating and process 
water are worth striving for. 

At present, water pumped from the 
wells at low temperature is sent first 
to air conditioning equipment through- 
out the plant. It is then pumped to 
process cooling equipment and from 
this flows to the waste tanks as shown 
and then is pumped through the tur- 
bine condenser. Consideration is be- 
ing given to using this condenser cir- 
culating water for sprinkling lawns. 

The plant engineer and the results 
department make constant studies of 
all heating surfaces in the industrial 
plant. Changes in steam pressure, 
type of heating surface and air circu- 
lating over a heating surface will 
increase its efficiency. 

A constant study of motors is made 
to locate underloaded motors. Watt- 
meter readings and motor capacities 
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tems at 650 psi. 125 psi, 30 psi and 10 psi 


are tabulated, thus identifying under- 
loaded motors. If a new motor is 
needed anywhere of larger capacity, 
an underloaded motor can be used 
and a new motor purchased to replace 
only the underloaded one. A recent 
example of this was the need for a 
30-hp motor which was met by shift- 
ing underloaded motors around until 
finally it was necessary to buy only a 
7%4-hp motor. 

At night and over week-ends, even 
when the plant may be operating 
three shifts, certain equipment can 
always be found that can be shut 
down. All steam headers are valved 
off and shut down when possible. 
However, in doing this, it is necessary 
to make sure that all valves are tight, 
for a leaky valve completely nullifies 
the precaution. A careful maintenance 
program here shows great savings, 
without the purchase of valves or the 
spending of much money. 

Another important factor in stop- 
ping losses is a careful program for 
training both power plant men and 
process men in the operation of steam 
valves and equipment. Process op- 
erators can be allowed to close steam 
valves but the plant engineer believes 
that only power plant men should be 
allowed to open them in starting up 
equipment. Process men often know 
little of the effects of water hammer, 
methods of draining and the like and 
by this ignorance can cause damage. 

Bypasses are omitted from all traps 
wherever possible, on the ground that 
if the trap is correct for the job and 
is working right, no bypass is needed. 


With a bypass installed, someone may 
forget to close it. The argument for 
bypasses is that they prevent troubles 
caused by vacuum. However, this 
plant engineer believes that a suitable 
trap can always be found to fit the 
given conditions. 


The department is giving some 
thought to the installation of a pro- 
gram control for its building heating 
systems to get them warmed up under 
varying work conditions. At present 
this is done only by verbal or written 
messages, and involves considerable 
judgment and human comfort sensa- 
tions. An automatic control for this, 
as used in certain large office build- . 
ings, might save valuable heat units. 


Fluorescent lighting for processes 
has many advantages, and one big 
advantage encountered in this plant 
is the elimination of glare. In certain 
processes, cellophane is used and in 
parts of the operation gets wrinkled. 
Under incandescent light, this wrin- 
kled cellophane produced a glare that 
not only. was bad for eyes but slowed 
up the work. This glare disappears 
under fluorescent lighting. 


These are only a few of the typical 
items studied by the plant engineer 
and the results department in their 
attempt to achieve better co-ordina- 
tion of all power and steam genera- 
tion and utilization. They do not feel 
that they have a real results depart- 
ment yet but they are gradually de- 
veloping it. And they have already 
accomplished a great deal in decreas- 
ing power service costs. 
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Portable Salt Water 
Distilling Units* 


Development undertaken to supply Army and Navy needs 
produces equipment .for many industrial applications 


By WILLIAM H. THOMPSON 


Chief Engineer 
Davis Engineering Corp. 


” THE Spring of 1941 it became evi- 
dent that portable distilling plants 
would probably be required in large 
quantities and both the Army and Navy 
Departments increased the scope of their 
investigations of suitable portable dis- 
tilling plant designs. The Cleaver-Brooks 
Co. of Milwaukee had supplied several 
units, but not entirely satisfied with 
them, were seeking a more suitable cycle 
and arrangement. 

This company was primarily inter- 
ested in finding an outlet for the manu- 
facture and sale of their oil-fired steam 
generators. We, of the Davis Engineer- 
ing Corp., advised them of our idea in 
which they immediately saw the advan- 
tages and it was decided that the two 
companies would collaborate on the de- 
velopment of such units; the Cleaver- 
Brooks Co. to handle the first effect oil- 
fired evaporator end and the Davis En- 
gineering Corp. the second effect evapo- 
rator and distillation end. 

The pilot plant was completed in 
August of 1941 and tested with sea wa- 
ter. This plant was designed to produce 
100 gal of distilled water per hour and 
upon test delivered slightly in excess of 
the design capacity. 

The plant consisted of an oil-fired 
first effect salt water evaporator, a sec- 
ond effect evaporator, distiller, condenser, 
distilled water cooler and animal bone 
charcoal filter. The oil burner fan and 
fuel pump and circulating water and 
evaporator feed pumps were belt con- 
nected to a small gasoline engine. 

Endurance tests were convincing 
enough to the Navy Department to or- 
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der two plants, each to have a capacity 
of 250 gal per hr. 

In December, 1941, we were strug- 
gling with the problem of designing and 
building, in cooperation with Cleaver- 
Brooks Co., the first two plants of new 
design for shipment by the first week in 
January, 1942. Needless to say it was 
not all that we desired, but the plants 
worked and produced. These plants were 
mounted on frames and could be picked 
up by a crane all intact, and laid down 
anywhere on a shore base. 

The Marine Corp became interested 
in our distilling plant. Then both the Ma- 
rines and Army wanted plants: mounted 
on wheels. Their requests were met and 
orders were placed for many plants. 

Tests were continued and improve- 
ments made with one idea in mind; sim- 
plicity of operation. At one time it was 
thought advisable to have a cold water 
shocking line for rapid filling of an 
evaporator to crack off scale. The value 
of it as a scale remover when compared 
with the added duty for an operator re- 
sulted in removing the valve. 

High temperature feeding proved to 
be very valuable in the early stages of 
our testing. This high temperature was 
obtained as a result of heating the cool- 
ing water, from which the feed was 
taken, to a temperature of 200 F. The 
operator had no difficulty in obtaining 
this high feed temperature. All he had 
to do was throttle the flow of cooling 
water until intermittent puffs of steam 
issued from the vent pipe of the con- 
denser. It was surprising to note what 
effect there was on the rate of produc- 
tion if the feed temperature dropped 5 
or 10 F. 


ns LONNMNETER HRS 


Cut-away view of double-effect distilling unit developed for portable use 
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Under ordinary conditions it was not 
necessary to observe the thermometer, 
On the other hand if the temperature 
dropped 20 or 30 F and steam blew from 
the vent, the indications were that the 
condenser had become fouled. 

An operator should always be able to 
tell at a glance what capacity the plant 
is producing. That information can be 
obtained from a weir, for it acts just 
like a speedometer. A weir, having the 
form of a T slot cut upside down in the 
side of a cup, was developed for these 
plants. The height of the water flowing 
through the slot was a direct measure 
of the capacity being produced. The cup 
was simple in construction and could 
withstand rough usage. 

The condenser being designed to pro- 
duce a high cooling water outlet tempera- 
ture accomplished two things; it reduced 
the quantity of cooling water to be 
pumped and it made it possible for the 
plant to work on a small pond or a well 
having a limited flow. The actual amount 
of cooling water required was only 6 
gal for each gallon of distillate. Com- 
pare this with the conventional single 
effect plant which requires anywhere 
from 20 to 40 gal of cooling water per 
gallon of distillate. 

Salt water evaporation produces a 
concentrated brine. The degree of con- 
centration has an effect on the output 
of a plant. The lower the concentration 
the better. The test made at Fort Storey 
showed that if ordinary sea water, con- 
taining 3 per cent of salt, was doubled 
in concentration good results could be 
obtained. Hence, by maintaining a blow- 
down rate equal to the rate of produc- 
tion of distillate the proper density within 
the evaporator shell could be maintained. 
That is, for every gallon of distillate 
two gallons of sea water must be fed to 
the boiler, one gallon of which passes 
off as blow-down, Thus it was only 
necessary to add another weir cup to the 
blow-down line of the same size and 
shape as the weir in the distillate line. 
All the operator had to do was to check 
the flow through each weir to see if the 
height of the water in each slot was the 
same. 

Certain improvements were made in 
the overflow piping, controlling the 
height of the water in the evaporator 
shell. The major part of the piping was 
set up inside the evaporator so that the 
blow-down water was taken from a 
level near the bottom of the shell. The 
device worked so well and the principal 
of operation was so sound that it be- 
came apparent that a similar piece of 
piping could be applied to the boiler. 
The device was no more than a water 
trap. With proper proportioning of the 
piping, the height of the water in the 
boiler could be automatically maintained. 
Thus, by the simple control of one valve 
both evaporators could be fed a suffi- 
cient amount of sea water and by ad- 
justing the opening of the valve, a proper 
rate of blow-down could be established. 

Many of the features embodied in 
these portable distilling plants could very 
well be applied to existing water distil- 
ling plants or to those yet to be built. 
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The Shape of Things to Come 


Motor manufacturers no doubt have their own 
ideas about what post-war motors are going to look 
like but we feel that the design shown in the accom- 
panying drawing deserves their serious considera- 
tion. It happens to be an artist's conception of a post- 
war motor and while somewhat unorthodox one must 
admit it has about everything that could be desired, 
including a tale. 


The tale is as follows: The artist’s brother who has 


a well-equipped basement workshop is in need of an ~ 


electric motor to operate one of his power tools. So 
the artist, whose name is Ralph, decided to give 
Malcolm (M. L. W. on the drawing) a motor for a 
birthday present. When he tried to purchase the 
motor, however, he discovered that there were such 
things as AA-1 priorities and not being equipped 
with one of these necessary evils, he came away 
empty handed. To show his good intentions, how- 
ever, he presented Maicolm with a drawing of the 
motor he would get for him some day. We happened 
to run across it quite by accident and were so in- 
trigued by its many astonishing features that we de- 
cided to let the motor manufacturers in on it. 


As we see it, one of the most useful features about 
this motor is the smokestack. Most motors, when they 
start to get hot, start to smoke and it is very untidy 
to have the smoke issue from all parts of the wind- 
ing. With this design, all the smoke comes out of 
the chimney.: Like all simple things, we wonder why 
somebody has not thought of such an arrangement 
before. No, the design is not patented. A. W. K. 
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A Good Engineer 
Steps Down 


By ANDREW W. KRAMER 


In Aucust 1939, shortly after the 
Practical Engineer section was in- 
augurated, there appeared in its 
pages, a short article entitled, “A 
Man and His Work”. This was the 
story of Dan Gutleben, engineer par 
excellence and dean of the sugar 
house engineers in this country—the 
plant engineer of the Pennsylvania 
Sugar Company in Philadelphia. His 
name was a by-word in the neighbor- 
hood of Shackamaxon Avenue and 
the Delaware River. 

A great many things have hap- 
pened in the world since the publica- 
tion of that article about Dan Gutle- 
ben but one event that is bound to 
affect the organization of the Penn- 
sylvania Sugar Plant is the absence 
of Dan Gutleben from his long draft- 
ing table in the Engineering Depart- 
ment. After 24 years of 7 days a 
week on the job, Dan Gutleben relin- 
quished the old job at the refinery on 
December 31st of last year and, as 
he characteristically phrased it, has 
taken the status of “Old man Gutle- 
ben.” 


Only those of us who know him 
personally can realize what this 
means both to him and the company. 
With only 5 days for sick leave in 
twenty-four 365-day years, Dan was 
almost more of a landmark than the 
refinery itself. The refinery under- 
went many changes during the years 
but Dan Gutleben remained always 
the same—calm, efficient, good na- 
tured and ever helpful. On holidays 
—Thanksgiving and Christmas—he 
would come down to the plant to see 
how things were going and then 
drive around to the homes of em- 
ployes who were ill or otherwise in- 
capacitated to cheer them up with 
his homely philosophy and with little 
gifts. He was never too busy to do 
a good deed or to be of help to some- 
body in need. 

He was on the job early and late, 
not because he drove himself but be- 


cause he loved his job. Though he 
exhibited a. wide interest in other 
things, his one and all-consuming 
passion was the refinery and sugar 
engineering. He not only operated 
refineries but he designed and built 
them. He could lay out the steel for 
a refinery or sugar mill as easily and 
effectively as he could design a steam 
power plant. He was among the first 
in this country to install a large 
steam accumulator in connection 
with’his boiler plant. No visitor who 
ever came into the engineering de- 


partment failed to register surprise - 


and enthusiasm over the famous 
Gutleben “Log” that great compen- 
dium of humor, philosophy and en- 
gineering information covering over 
40 volumes of text, pictures and 
drawings, or his beautifully drawn 
10-yard long blue prints showing the 
entire design and specifications of a 
complete refinery down to the last 
¥4-in. bolt. 

Sunday, the traditional day of rest, 
was quite often Dan’s busiest day of 
the week for that was the only day 
necessary repairs and changes could 
be made in the refinery equipment. 
In many cases such work would be- 
gin Saturday evening and continue 
uninterruptedly until Monday morn- 
ing when the repaired equipment 
would go back into service. The 
“Log” is replete with descriptions of 
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POWER PLANT 
- ENVINE NO. 4 ~ 


On November 11, Sam S5enks and 
Fred Struss (Underwood's mechanic) 
removed the head and found that 
the piston had lost a part of it's 
babbitt end rings. The metal got 
between the moving piston and the 
cylinder and cut some deep scores. 
Underwood sent their boring 
machine to the job and bored the 
cylinder from 26.1875" to 26.24". 
Piston diameter = 26.213". Under- 
wood furnished a new piston and 
rod. The keyways in the valve 
stems were re-cut to reduce the 
lap from 5/6" to 1/4". All of the 
valve gear was overhauled and 
Shannon furnished new piston rod 
packing. 

John checked the operations by 
the aid of new indicator cards and 
returned the engine to service 
November 20. 

Underwood's babbitt is said to 
contain 90% tin + 7% antimony + 
% copper. The Brinnell hardness 
is 28.3 at 70° and 12.7 at 212°. 
Melting point is 460°, Complete 


is important). 


$619.11 
143.80 








Fig. 1 (Above). Excerpt from the Gutleben Log 
describing a repair job of one of the engines 


in the power plant 


Fig. 2 (Left). Everything was recorded in the Log. Here Is 
an item describing a floor repair 
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such repairs and always there are 
photographs showing exactly what 
was done. Dan’s camera was just as 
much a part of his engineering para- 
phernalia as was his slide rule. Typi- 
cal illustrations taken from the 
“Log” showing how such repairs were 
recorded are shown in Figs. 1 and 2. 
The engine repair is common enough 
but the floor and column repair in 
Fig. 2 indicates the scope of the ac- 
tivities carried on under Dan’s direc- 
tion. 

There were always special prob- 
lems that had to be solved; some 
simple, others very difficult. A sim- 
ple one is shown in Fig. 3. In this 
case it was necessary to illuminate 
the sugar bins. As shown, this was 
done by reflecting the light from a 
lamp by means of a stainless steel 
‘reflector set at the proper angle. 
Stainless steel was used to avoid the 
risk of contaminating the sugar with 
glass. Note the cost. 

As a good engineer, Dan Gutleben 
never lost sight of the cost of things. 
Whether the work involved the in- 
stallation of a lighting box such as 
the one shown at a cost of a few 
dollars or the installation of a huge 
conveyor for unloading the ships 
which tied up to the dock at a cost 
of $50,000, every item of expense was 
always listed down to the last cent. 
While the cost of operations were 
large, nO money was ever wasted. 
True, mistakes were made at times 
but they tried to accept them as they 
came and endeavored to profit by 
them. “Everbyody makes mistakes,” 
said Dan, “and thereby adds to his 
stock of experience.” 

The interesting thing about the 
items in the “Log” is that they al- 
ways combined important facts with 
human interest.. There was always 
some little human angle that made 
the account, whatever it might be, 
more interesting. Take for example 
the report on Drinking Water Foun- 
tains, dated August 8, 1937. In 1929 
a plan was laid out for a drinking 
water supply. The estimated cost 
was $10,000 for 42 drinking fountains 
This is a lot of money for a mere 
item such as drinking fountains but 
it was fully justified on the basis of 
savings made in the purchase of ice. 
By 1937, thirty-two of these foun- 
tains had been installed at a total 
cost of $6163.09. As the report shows, 
however, in 1925, they had purchased 
474 tons of ice at $86.00 per ton or a 
total cost of $4000. In 1936, after 
16 of the drinking fountains had been 
installed only 225 tons of ice were 
used. Even though this ice was 
bought at $38.00 a ton compared with 
$86.00 in 1925, it still came to a total 
of $850.00. “The standard unit,” the 
report states, “is a Hires PB-12. This 
unit is equipped with a bubbler, a 
1/3 hp motor and has a capacity of 
10 gal per hr. For the Rectifying 
Plant and Rum Distillery, explosion- 
proof motors are used. Sanitary bub- 


*See ‘‘The Nightmare of Nicodemus and 
Related Subjects.” Power Plant Engineer- 
ing, p. 726, November, 1939. 
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Sugar bins are illuminated by light reflected from stainless steel trurrors 
fo avoid the risk of contaminating the sugar with glass. 


Fig. 3. Showing an arrangement for illuminating a sugar bin by reflected light 


blers replace the old drinking cups, 
but the Polanders can’t break old 
habits too suddenly. They still use 
cups and milk bottles. At the dock, 
the first cooler (1929) was over- 
loaded by the use of cups and buckets. 
... Ray reports a reduction in heat 
prostration—which may be due to 
some extent to better ventilation and 
shorter work days. Salt tablet dis- 
pensers have been installed near the 
fountains to comply with a brain- 
storm that was recently let loose. 
The first one was installed on the 
shipping floor for the benefit of the 
truckers. The next morning the cover 
had been knocked off and the tablets 





Maintenance Chart fee Practical Engineers, 


Fig. 4. The famous Gutleben exercise chart 


were gone! ... Drinking water foun- 
tains should be located where men 
have business to be. The place should 
be open—along the main aisles. A 
location in a blind alley or in front 
of a popular conversationalist (like 
Hank Dempsey’s tool room) pro- 
motes congregation under the pro- 
tection of a good alibi in case the 
boss happens by. Time-wasting con- 
versation isn’t comfortable in a con- 
spicuous place. . . . When the old 
‘inverted bottle’ style of coolers were 
discarded, Elmer Jones salvaged one 
and converted it into a root-beer dis- 


penser. He used one package of 
Hires concentrated ingredients -++ 
Quaker sugar and mixed therein 
some broken dry ice. The dry ice 
cooled the liquid and was thought to 
impart some pep. It could not pass 
through the spigot into the cup. 
Elmer’s office acquired popularity 
and everybody in the place found it 
frequently necessary to consult him 
in his office. There was an increased 
demand for his telephone.” 


The Gutleben Log was open to 
anybody who cared to look at it, even 
technical paper editors. Upon one 
occasion the writer was interested 
in an item in the log and asked for 
permission to publish it. A memo to 
“Bro. Kramer” came in the next 
mail. “There isn’t anything in my 
log that is a secret, except now and 
then I take a wallop,at some dam 
fool union business agent but that 
stuff is kept in another book! . 
Many hundreds of pages leave my 
log for distribution among the boys 
where they can do some good.” 


The Log was a veritable gold mine 
for visiting editors. As Dan quietly 
put it—“The latch string is always 
on the outside to you boys.” When- 
ever we came in, he would make us 
welcome, haul out the latest volume 
of the Log, sit us at one of the draft- 
ing tables or a desk and let us go 
through it. Anything we wanted, we 
would note, and quite often, extra 
blue prints of the pages we selected 
would be ready before it was time 
for us to leave. If we were there 
during noon hour, Dan would come 
in and toss us one of two red apples 
he had and we would have lunch. 
This was the only lunch he ate for 
years. 

Dan Gutleben is as insistent upon 
the proper care and maintenance of 
his body as he is of his sugar re- 
finery. Some years ago, in the Janu- 
ary 1941 issue to be exact,’ contrary 
to the established rules of technical 
paper editing, we published the fa- 
mous Gutleben exercise chart. This 
chart, which looks like a page from 
Sherlock Holmes’ Mystery of the 
Dancing Men, is an engineer’s idea 
of how to keep fit. By means of 





2 The- Maintenance of Practical Engi- 
neers, page 70, January, 1941. 
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simple single line human figures, this 
chart describes a series of exercises 
selected, mostly from the Military 
Manual, which are bound to keep one 
fit, if taken regularly. They take 
about 15 minutes to perform and 
Dan says it is desirable to perform 
them in the nude before an open 
window, Winter and Summer. We 
have Dan’s word for it (and this is 
all we need) that he performs them 
every morning. “To install a sys- 
tematic drill into a daily routine,” 
he points out, requires discipline, 
which is to the will what the con- 
tortions are to the muscles.” 

Practically all of the writing on 
the Log was done at night, at home. 
Upon leaving the plant in the evening 
he always carried a brief case full of 
data to work on at home. In 1942 
when his brief case went the way of 
The One Horse Shay, the following 
item appeared in one of Dan’s mimeo- 
graphed letters to the sugar frater- 
nity. 

“My old leather brief case, Christ- 
mas gift from Cap Loveland, cannot 
be replaced without an A-1-j priority 
rating. I have however a substitute 
that exceeds the leather in efficacy. 
I use the large manila envelopes that 
come through the mail. Its structural 
capacity limits its cruising radius, 
but for the 5-mile shuttle on the 
. subway from the office to the home 
desk, it serves perfectly and besides 
provides space for recording the 
thoughts that evolve while traveling 
from hither and yon. Currently I am 
using one that came from Fred Gib- 
son. When both sides are filled with 
doodles, the morning mail yields a 
new envelope.” 

Those fortunate mortals who were 
on the mailing list, always enjoyed 
the annual “Dear Harry” letters 
which Dan sent to some 200 “sugar 
tramps” throughout the world. This 
letter, which sometimes involved 33 
single spaced typewritten sheets was 
devoted to reminiscenses and news 
of the sugar tramps, stories about 
their work and experiences and in- 
formation as to their whereabouts. 
It was addressed to Harry who sym- 
bolized the sugar tramp throughout 
the world. About once a year Dan 
would take a few weeks off to travel 
in distant parts to see what the boys 
were doing. In between, he carried 
on a vast correspondence with sugar 
engineers, the substance of which 
usually appeared in the Dear Harry 
letters. All of it furnishes the mate- 
rial for a book which Dan has been 
working on and which, now, he can 
devote all his time to—a history of 
the sugar industry in this country. 


As he expressed it in his valedictory , 


letter last January, “As to plans for 
the future, I propose to spend a few 
months at the great Ware sugar li- 
brary at the Franklin Institute and 
then return to the old homestead in 
San Francisco. There are some gaps 
to be filled up in the ‘travels of the 
tramps.’ Our industry, past and 
present contains men of amazing 
qualities and I have a desire to ex- 


pose some of these for the edification 
of the tribe. It is difficult to extract 
the facts by mail and so it may be 
necessary, when traveling can be re- 
sumed, to seek out the tramps in 
their lairs and sit with them on the 
bench.” 

So, while Dan Gutleben is retiring 
from active duty at the refinery, he 
is by no stretch of the imagination 
going to loaf. His retirement merely 
gives him an opportunity to take 
things a little easier and to pursue 
more effectively the writing which 
he has had in mind for so many 
years. 

“Last spring,” as he put it in his 
last Dear Harry letter, “I sensed a 


Cl 





Back to the old homestead in San Francisco 


slackening of agility and enthusiasm 
and so I decided it was time to give 
notice. I have on several occasions 
had the distressing experience of 
succeeding an old man who hung on 
till his nerves and head had been 
incapacitated. Twenty-four years of 
7-day weeks on a line job with the 
relentless urge for the daily maxi- 
mum of production can develop 
drudgerous reactions. With old age 
stealing up, the confidence in the 
good right arm diminishes and doubts 
and concern have a habit of coming 
up in the middle of the night. A 
man ought to step down before his 
vitality is gone and his arteries be- 
come ossified. Anyhow, thanks to 
Lt. John J. Pershing and the quarter 
hour daily setting-up exercises that 
he inaugurated at Nebraska Univer- 


sity in 1894, the time keeper has ' 


charged against me only 5 days for 
sick leave in twenty-four 365-day 
years. The ‘House’ provided a most 
fascinating job and paid me for it! 
Henceforth I shall be relieved of the 
restrictions of a gainful occupation.” 





Modern HRT 


Boiler Plants 


Those who by virtue of their training and 
background still favor the hrt type of boiler 
need not discard this type when their old units 


wear out. 


Modern types of hrt boilers are 


available which give excellent service and, 
with proper automatic firing equipment will 
give boiler efficiences as high as 75 per cent 


By GEORGE A. AIKEN 


THERE ARE still a great many plant 
owners and engineers who retain their 
faith in hrt boilers. These are usually 
the men who have operated boilers 
of this kind for many years and who 
feel, that because the boilers have 
operated satisfactorily, there is no 
need to change to some other type. 
In plants where such boilers are old 
and where they are no longer able to 
carry the required 150 or 160 Ib. pres- 
sure, and particularly in plants where 
new equipment must fit into the ex- 
isting boiler room, the latest types of 
hrt boilers are available. 

These new type boilers are capable 
of generating much larger amounts of 
steam than the older boilers of the 
tubular type. They have self contained 
water-cooled furnaces which reduce 
furnace maintenance to a minimum. 
The use of water-cooled walls is also 
of advantage in that, in many of these 
units, half of the total steam produced 
by the boiler is produced in the water 
walls. Such water-cooled furnaces are 
adequately justified by the savings in 
fuel and the reduced cost of mainte- 
nance of furnace and stoker parts 
where the latter type of firing equip- 
ment is used. 


The type of water wall used in 
these boilers is simple and very effec- 
tive. The tubes are spaced a small 
distance apart and located in front 
of a refractory wall, which they partly 
screen and from which the rear of the 
tubes receive reflected heat. The out- 
side of the boiler is covered with a 
metal jacket or lagging. 

Superheaters 

There are a number of types of 
superheaters that are well suited for 
this type boiler. One type consists of 
from 4 to 8 tubes, which are simply 
strapped around the boiler, and may 
be installed without changing the set- 
ting or arch. So located it absorbs 
both convection and radiant heat to 
give a very desirable flat, superheat 
temperature characteristic. In an- 
other type, the pendant type, the ele- 
ments are dropped from the rear 
arch. This type is also easily installed 
and gives very desirable operating 
results. 

The real value cf superheat lies not 
in its effect on boiler efficiency, but 
on the steam heat cycle and prime 
mover efficiency. For example, the 
use of 100 F of superheat instead of 
saturated steam will save from 18 to 
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20 per cent for a simple engine. Of 
course, the saving is due mostly to 
decreased cylinder condensation 
losses, although small heat losses in 
piping, valves and throttle are still 
further decreased. This steam savings 
help towards further economies in 
reduced feedwater treatment required 
and lighter boiler loads. 

Economizers 

It is generally held that one per 
cent of the fuel bill is saved for every 
30F decrease in stack temperature 
resulting from some type of heat 
recovery equipment. Although the 
installation of such equipment may in- 
volve considerable expense, a very 
good financial return may result. 

Good savings are possible by in- 
stalling an economizer with this type 
of boiler. The economizer may be 
installed directly over the front of 
the boiler in a cross-wise direction, 
thereby absorbing a large amount of 
the heat before the gases enter the 
breeching and stack. 

They have convenient doors which 
give ready access for cleaning the 
tubes or removing them. They save 
fuel by recovering waste heat from 
the flue gases, besides increasing the 
capacity by delivering hotter feed- 
water to the boiler. 

Stokers 

The average hand-fired boiler oper- 

ates at from 40 to 50 per cent efficiency, 


depending upon how it is fired; the: 


human element in firing influencing 
the rate of fuel consumption. The 
only way to get a fair efficiency with 
hand-firing, is to give constant atten- 
tion to the boiler; usually impossible. 
Coal is usually thrown in on the fire 
in large quantities and air holes form 
in the fuel bed that permit excess air 
to enter, causing inefficient combus- 
tion. 

The stoker-fired boiler has the ad- 
vantage of regulated coal supply, coal 
being fed to the fire as needed with 
necessary oxygen introduced into the 
burning fuel as needed, instead of de- 
pending on the chimney draft as in 
hand-fired jobs. 

Because the gases are released 
slowly by stoker-firing and delivered 
at varying favorable temperatures for 
combustion, stoker-firing efficiency 
frequently is as high as 75 per cent. 
However, because the load on the 
boiler and the manner in which the 
stoker-fired-boiler combination is op- 
erated determines the efficiency, the 
average stoker-fired jobs are figured 
conservatively as about 65 per cent 
efficient. This added efficiency over 
hand-firing represents fuel economy 
and more economical use of the boiler. 

We can illustrate the savings 
through stoker-firing compared to 
hand-firing by an example. If we 
burn 14,500 Btu coal at 50 per cent 
hand-fired efficiency, we use 7250 
from each pound of’ coal. Burning 
14,500 Btu coal at 65 per cent stoker- 
fired efficiency, however, we use 9425 
Btu per lb of coal, a gain of 2175 
in heat recovery. In terms of fuel 


May, 1945 POWER PLANT ENGINEERING — Chicago, III. 


savings, therefore, the higher the 
efficiency we obtain the lower the 
fuel losses; the more water evap- 
orated per pound of coal consumed. 

Before deciding on which stoker to 
buy, consider the fact that the cost 
of the coal you burn in a single year 
will greatly exceed the cost of the 
stoker. Since the life of a stoker 
should be at least 10 to 20 yr, it is 
self-evident that even slightly better 
overall performance will offset any 
likely difference in the first cost be- 
tween the best and the cheapest 
stoker. 

‘Some of the small single and double 
retort stokers are designed and built 
to provide large stoker standards of 
performance. 

These may have features such as 
a steel coal hopper holding from 1000 
to 2000 Ib of coal of heavy welded 
construction of rust and corrosion re- 
sisting material. The coal feeding 
mechanism may be of the worm or 
ram construction, or a combination of 
both. The units also may have sta- 
tionary or moving grate bars and rear 
or side ash dumping grates of high 
heat resisting metals. 

The stoker drives are compact and 
may consist of either motor or tur- 


bine. They may include an integral 
forced draft fan and be equipped with 
adjustments providing a large number 
of rates of coal feeding. The average 
stoker usually consists of a retort, 
fan, transmission, air duct, air control, 
hopper, ram or feed-screw. The large 
majority are driven by electric mo- 
tors, either connected directly or 
through V-belts to the transmission. 
There should be an overload relay for 
motor protection and shear pins to 
protect the driving mechanism against 
damage when foreign matter in the 
coal puts excessive strain on it. The 
transmission rotates the screw or ram 
the number of revolutions or strokes 
per minute, as determined by the 
number of pounds of coal required to 
maintain the steam pressure and the 
load. Where all the exhaust steam 
may be used, a steam turbine may be 
utilized, thus giving a variable speed 
control. 

A stoker increases the efficiency of 
the boiler by increasing the rate of 
combustion, thus releasing a. more 
constant heat to the boiler heating 
surfaces, but it does not cure over- 
load conditions. Every boiler has a 
peak in efficiency in proportion to its 
heating surface, and a stoker does not 
































“I could fix it in a jiffy if I only had a hairpin” 





add additional heating surface. Nor- 
mally little difficulty in obtaining high 
operating efficiency will be experi- 
enced if the stoker is of generous size. 

Most troubles with clinkers, blow 
holes, burned grates, low CO,, etc., 
are due to undersized stokers, which 
must be forced beyond their reason- 
able capacities in order to handle the 
load. In such cases the cost of stoker 
iron per ton of coal burned, is most 
assuredly going to be high. 

Because firing rates vary with the 
varying demands for heat or power 
during a 24 hr period, stokers should 
have a reserve capacity for peak load 
demands. The maximum load to be 
placed on a boiler determines the size 
of the stoker to be selected, but even 
with the right size and capacity, the 
stoker cannot always perform effi- 
ciently without the right size and 
grade of coal. 

Stoker Controls 

A simple automatic stoker control 
equipment for a small stoker-boiler 
installation, might comprise of the 
electric start-stop type actuated by 
the steam pressure high or low, or 2 
speed controls, high and low water, 
overpressure, hold-fire and banking 
controls. The start-stop controls are 
widely used because they are simple, 
reliable and flexible. They sometimes 
consist of a mercury switch actuated 
by the steam pressure, wired through 
switches, relays, etc., to the motor 
driving the stoker and forced draft 
fan. The high and low speed control, 
regulates the amount of fuel burned 
by a mechanical adjustment of the 
variable speed transmission on the 
stoker drive. 

Certain instruments should be in- 
corporated to guide the operator in 
making the necessary adjustments, 
when fuel or load conditions change. 
It is advisable to have furnace and 
uptake draft and undergrate draft 
gages, a steam or water flow meter, 
a recording or indicating CO. meter 
and a stack temperature gage. After 
the operator becomes familiar with 
the use and advantages of the meters 
and gages, he will be able to maintain 
close to maximum efficiency of the 
boiler and the furnace. 

A good reliable boiler feedwater 
level regulator is a must; besides two 
or more proper sized boiler feed 
pumps. Have your feedwater prob- 
lems taken care of by one of the thor- 
oughly reliable firms who specialize 
in feedwater control. All of which 
should give you a hrt boiler plant that 
should be economical, efficient, and 
also having a good continuity of serv- 
ice record. And should also give a 
lot of satisfaction when showing the 
plant to visiting engineers. 

The services of an experienced con- 
sulting engineer, should be included 
when thoughts of post-war moderniz- 
ing are considered. Their judgment 
and experience will help to prevent 
the new plant from accumulating 
some of the headaches and backaches, 
and should also give you more trou- 
ble-free days and nights. 


condition. 


Carrying Out Feed- 
water Treatment Tests 
By Charles W. Parks 


THE SUBJECT OF feedwater treat- 
ment has been thoroughly treated 
many times before but the method of 
carrying on the various tests involved 
cannot be too well emphasized. The 
results of feedwater treatment are 
only as good as the man who makes 
the tests, mixes the solution tanks 
and regulates the blowdowns. In 
many instances this is carried on very 
well but in other instances it is more 
or less a hit and miss procedure. The 
chemicals used in feedwater treat- 
ment are expensive and at the present 
time not too plentiful. If used care- 
lessly, it means loss of money and 
valuable material and if used too 
sparingly, results in needless boiler 
cleanings and repairs. When feed- 
water treatment is carefully man- 
aged, however, as it should be, it is a 
money saving investment. It has 
been my experience in the past that 
the job of running tests is shoved 
off too often on some disinterested 
and inexperienced person or group of 
persons. These people, in all prob- 
ability do not know anything about 
the subject but are just broken in 
as what to do, to follow the instruc- 
tion sheets step by step or both and 
as a result, they never realize the 
true value of making careful tests 
and readings. 

The running of feedwater tests, 
should be as near as possible, in the 
hands of one man. This man should 
be thoroughly versed on the subject 
and should be a serious, reliable and 
capable person—one who can be 
trusted to work behind your back as 
well as when he is being observed. 
This is the job for a young man with 
some elementary chemistry back- 
ground. If he does not possess it, 
he should be schooled until he 
thoroughly understands his job be- 
fore it is turned over to him. He 
should be interested in the work be- 
cause if he is not, he will never make 
a success of it. Very often the 
chemicals used and the system of in- 
jecting them, do not receive {ull 
credit for what they can do, simply 
because they have not been properly 
handled. 

Costs of these treatments are, in 
many cases, much higher than they 
‘were supposed to be. This is because 
the job has been handed to some dis- 
interested person who does not like 
the job and doesn’t understand it. 
Very often the results of these tests 
do not make a good showing while 
the report sheets show a splendid 
Such reports are often 
falsified when no actual tests were 
ever made. 

The condition inside,of a boiler can 
change very rapidly and careful and 
accurate tests must be made in order 
to determine the proper amount of 
chemical to be added. The water used 


in the boilers should be analyzed by 
a reputable company, specializing in 
the treatment of boiler feedwater. 
Such an organization will advise the 
correct treatment for that particular 
water and condition and will indicate 
the best injection method. Under no 
circumstances, should one attempt 
to treat feedwater without first hav- 
ing it analyzed and the correct chemi- 
cal prescribed because what will be 
correct for one water, may be harm- 
ful to another. 


Select the right man for the job of 
running the tests. Select a man who 
is interested in the subject preferably 
some young fellow who has had or 
is taking some elementary chemistry. 
This man should be given the best of 
material with which to work and 
should have the cooperation of both 
the department heads and the oper- 
ating personnel. He should be in 
charge of the manual and continuous 
blowdown systems and he should be 
supplied with fresh chemicals and 
supplies. He should have a_ good, 
well lighted room in which to make 
his tests and keep his supplies. Work 
order pads should be provided so 
that he can report any leaky valves 
that he may discover and any other 
conditions that need attention per- 
taining to his job. These orders 
should receive prompt attention. 
Remember, he cannot do a good job 
if his chemicals are blowing down 
the sewer pipe. Lack of cooperation 
will cause him to lose interest and 
cause him to become careless. His 
work should be checked from time to 
time when he least suspects it so 
that he will know that his work is 
being closely watched. 

First of all, follow the instructions 
given by the chemical company to 
the letter. Keep them posted for 
ready reference. Whenever in doubt, 
call or write the company’s repre- 
sentative for help or instruction. 
Never allow your equipment to be- 
come dirty. Keep everything as 
clean as possible to do so. Always 
wash the test tubes and flasks very 
carefully after every test. Don't 
allow water from one boiler test to 
become mingled with that of an- 
other. Be exact in the taking of 
readings and in measuring. Don't 
trust to memory. Write everything 
down as you take it. Be careful not 
to allow solution tanks to run over 
as this weakens the solution. Always 
keep the solution tanks well stirred 
and clean. They should be drained 
and cleaned once in a while as the 
sediment will clog valves and pipe 
lines. Don’t order stock too far 
ahead as it tends to get stale. Al- 
ways have fresh stock. Report any 
leaky valves or other conditions that 
need any attending to. Be sure that 
the operating personnel is constantly 
advised as to the operation of the 
blowdowns and changes well posted. 
If the above precautions are care- 
fully carried out, the results will 
measure up accordingly. 


106 é May, 1945 POWER PLANT ENGINEERING — Chicago, Ill. 





a a ee ee a ae ee ae ae ae ae 


ee ee ee ee a ee a a ae ee 





Measuring the Speed of 
Moving Parts without Contact 


IN THE INSPECTION and maintenance 
of power plant equipment or any me- 
chanical equipment used in industrial 
plants it is often desirable, if not es- 
sential, to know the speed at which 
such equipment may be operating. 
Various types of tachometers have 
been available of this purpose for 
many years and while these tacho- 
meters are accurate and useful, often 
it takes some effort to apply them. 
This is particularly true where the 
moving parts are not readily ac- 
cessible. 

This is where a small device known 
as the “Strobomeca”’ comes in handy 
because with this instrument, the 
speed of any rotating or reciprocat- 
ing part of a machine can be meas- 
ured from a distance with no actual 
contact whatever with the machine 
itself. 

The Strobomeca is an exceptionally 
light, flexible and compact stroboscope 
for measuring high, medium or low 
cyclic speeds froma distance and with- 
out contact with moving objects. Its op- 
eration is extremely simple. 

A rapidly rotating, vibrating, or re- 
ciprocating object, seen very briefly 
at the same point once each cycle, 
appears to be motionless because, 
each time it is briefly viewed, an im- 
pression, made upon the retina of the 
eye, is transferred to and retained by 
the brain until the next glimpse. This 
phenomenon known as the “persist- 
ence of vision” is utilized in the 
Strobomeca by frequently interrupt- 
ing the path of vision between the 
moving object under observation and 
the retina, by means of a rotating 
slotted disc. Synchronization, or “in- 
terruption” at the same rate or at a 
multiple of the same rate as that of 
the moving object permits apparent 


immobolization of the object and ac- 
curate speed measurements. 

The Strobomeca consists of a 
springwound motor driving a slotted 
disc, the speed of which is accurately 
controlled by a spring governor ad- 
justed at will by imparting a clock- 
wise or counterclockwise motion to 
the section of the housing which acts 
as a brake or release, as desired. The 
motor, wound by a permanently at- 
tached key, the disc, protected by a 
heavy glass panel, and the governor 
are contained in a three piece threaded 
aluminum housing. This housing bears 
a dual range metallic dial and a 
sturdy pointer, both designed to per- 
mit precise indication. An eye piece 
permits sighting through the slots of 
the disc and synchronization with the 
rotating or vibrating objective. © 


No Longer Than a Baseball 

Slightly larger and heavier than a 
baseball, the Strobomeca cannot be 
conveniently carried in an average 
pocket, but it measures only 2% in. 
in length by 2% in. in diameter and 
weighs only 11 oz. — 

The instrument is self contained, 
requires no electrical outlets, connec- 
tions, current, wiring or transformers 
and can be used wherever motion is 
clearly visible. Unlike other strobo- 
scopic tachometers it can be used in 
bright sunlight as well as under arti- 
ficial light. Its usefulness is not de- 
pendent on bulbs, neon lights or bat- 
teries and it is not subject to wear due 
to thrust pressures and heat generated 
by high spindle speeds. 

Like any other stroboscope the 
Strobomeca ‘stops motion” i.e., it 
causes rapidly rotating or vibrating 
objects to appear to be standing still. 

The instrument is applicable to a 
wide variety of conditions of which 
the following are typical: 


Fig. 1, Comparative size of regulation professional league baseball and the Strobomeca 


Fig. 2. A heavy glass cover protects the 
mechanism 


Where objects to be tested have no 
accessible shift ends, such as drills 
and governors. Where objects to be 
tested are not easily accessible; such 
as blowers, airplane propellers, con- 
tact points, gears and springs in mo- 
tion. Where the power of the objects 
to be tested is so low that light con- 
tact would ‘cause a braking action; 
such as very small electric motors, 
fan or spinning motors. Where the 
speed of oscillating or intermittent 
movements is required; such as valve 
tappets, pneumatic hammers, vibrating 
screens, etc. Where speeds of a large 
number of moving objects must be 
determined or synchronized and con- 
trolled; such as in spinning, bobbin 
winding, cable braiding. The Stro- 
bomeca in such cases has proved to 
be 30 times faster than an ordinary 
mechanical tachometer. Where deter- 
mination of high speeds is required 
it is safer to use this instrument than 
a contact tachometer as it is never in 
contact with rapidly moving objects. 

In the power plant, an instrument 
should prove handy and convenient 
in checking the speed of forced and 
induced draft fans, centrifugal pumps 
and air compressors as well as of en- 
gines and motors. The fact that an 
instant determination of speed may 
be obtained without any preliminary 
preparations contributes to more fre- 
quent testing. 

The instrument is made in two basic 
ranges, 500 to 8000 rpm and 1000 to 
16,000 rpm or vpm. Its accuracy at 
any scale point above the first 15 per 
cent of either scale is within +2 per 
cent of true speeds. Though made in 
two basic ranges it is not limited to 
these ranges. Either the 500 to 8000 
or 1000 to 16,000 rpm models will 
measure speeds of 50 or less to 100,000 
and more rpm, by using multiples. 

The Strobomeca is made by the 
Boulin Instrument Company of New 
York, Nw Y. 
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What the Power Engineer 
Should Know About 


THE SLIDE RULE 


By DENARD LEE GUSLER 


ConTRARY to popular belief the 
slide rule is a very old instrument. 
It was in 1614, four years before the 
first permanent English settlement in 
this country, that John Napier of 
Scotland invented logarithms which 
later was the mathematical basis for 
the slide rule. 

In Napoleén’s time a simple form 
of slide rule was used to direct artil- 
lery fire. Then in 1859 a lieutenant 
in the French artillery, by the name 
of Manheim, invented the slide rule 
that bears his name and which, with 
certain improvements, is still used 
today. 

It is not necessary to dwell at 
length on the benefits to be derived 
from the knowledge of how to use 
the slide rule. The fact that it is an 
essential part of all courses in engi- 
neering and mathematics speaks for 
itself. It is one of the most versatile, 
widely used tools, to be found any- 
where and one that any engineer ac- 
tively practising his profession can- 
not afford to do without. 

If you are going to read this article 
you will get a great deal more out of 
it if you will first stop by the dime 
store and get a 25 cent slide rule. 
(Assuming that you have no rule.) 
Although cheap, this rule will be 
surprisingly accurate. As you read 
through each section, actually per- 
form the indicated operation. You 
will find it easy, interesting, and a 
lot of fun. When you get to the part 
on trigonometry and rectangular to 


polar conversions, beg, borrow, or 
otherwise obtain, a rule that has the 
decitrig scales. 

Shown in Fig. 1, a and b respec- 
tively, is a front and back view of a 
Keuffel and Esser, log log, duplex, 
decitrig slide rule. Don’t be over- 
awed by its 20 scales. We are only 
going to discuss those which are to 


A simple form of slide rule was used in 
Napoleon’s time to direct artillery fire 


be found on most any rule. Obviously 
a discussion of all 20 scales is far 
outside the scope of this article but 
if the reader knows they exist he 
can learn about them and decide just 
what rule is best suited to his work. 


Holding the Rule 
First we will consider how to hold 


the rule. To position the slide grasp 
the stock lightly but firmly with the 


left hand using the right hand to 
grip the slide with the forefinger 
pressed against the stock. The slide 
is then moved with the forefinger of 
the left hand. When using the right 
index simply reverse your hands. 
To position the runner, grasp the 
rule with both hands using the 
thumbs assisted by the forefingers of 
either hand. Practise doing this many 
times. It is the only way you can 
become proficient at the operations 
necessary when working problems, 


Reading the Scales 

The next and perhaps most impor- 
tant thing is how to read the scales. 
Any error in obtaining the answer to 
a problem will be determined largely 
by your ability, or lack of it, to ac- 
curately read the scales. 

In Fig. 2 is shown the entire D 
scale which is the same as the C scale 
and the one you will use the most. 
It will be seen that. the D scale is 
divided into 9 sections that are called 
primary divisions. They are num- 
bered consequently from the left in- 
dex which is 1, to the right index 
which is also 1, in the following man- 
ner: 1-2-3-4-5-6-7-8-9-1. Each pri- 
mary division is divided into 10 sec- 
ondary divisions which are numbered 
from the left index to 2 but are not 
numbered from 2 to the right index 
because of the manner in which each 
primary division decreases logarith- 
mically from left to right. The sec- 
ondary divisions are further subdi- 
vided by so-called tertiary lengths 
which are used in determining the 
third figure. The third figure may be 
determined very accurately from 1 
to 2, with partial accuracy from 2 to 
4 and will have to be estimated with 
the aid of the tertiary marks from 4 
to the right index 1. 

In Fig. 2 consider the location of 
the number 125. It is located on the 
rule at the point indicated. Now, 
here, is the important point. It doesn’t 
matter so far as the rule is concerned 


Fig. la (Above) and Fig. 1b (Below). Front and back, respectively, of a log log, duplex, decitrig slide rule 
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where the decimal is located. Any 
number containing the basic figures 
125 may be located at this point such 
as 125, 12.5, 125,000, .000,001,25 or 
125,000,000. Do you begin to get the 
general idea? Consider the indicated 
location of 141. It can be any num- 
ber that contains the basic figures 
141. For example: .0141, 141,000, 1.41 
and so forth. Also check the indicated 
location of the other numbers shown 
in Fig. 4. The methods of reading the 
scale will become increasingly clear 
as we start performing actual opera- 
tions. 
Multiplication 

We will now use the C and D scales 
for multiplication. As we go along 
note the fact that the size of a num- 
ber makes no difference. When using 
the slide rule it is as easy as 2 x 2 
= 4, 

First we will multiply 141.5 by 
221.3. The left index of C scale is 
set on 141.5 on D scale and the hair 
line is placed over 221.3 on C scale. 


Under the hair line on D scale we 
read the answer 313. The resultant 
slide rule setting is shown in Fig. 3. 
The question now is how to locate 
the decimal and we are not going to 
do it by estimation but use an accu- 
rate method. We know that 141.5 x 
221.3 may be written 1.415 x 2.213 x 
10!. Thus it follows that 313 should 
be written as 3.13 x 10! or 31,300 
which is the true answer. I believe 
using the power of ten in this manner 
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is the best method by which the be- 
ginner can locate his decimals.’ Sup- 
pose we had multiplied 141,500 by 
221,300,000. Then with exactly the 
same slide rule setting we would 
have 1.415 x 2.213 x 108 = 3.13 x 
108% or 31,300,000,000,000. See how 
simple it is? Another example would 
be: .000,001,415 x .000,221,3 thus 1.415 
x 22153 x 1’ =| 313 = 16% 


Even the old timer can be converted to 
the use of the slide rule and the results 
are easy to see 


1 Editors note. A positive number can 
be expressed as the product of an integral 
power of 10 and a number between 1 and 
10. Thus as given in the authors example: 

141.5 may be written as 1.415 x 10° 

and 221.3 may be written as 2.213 x 10 
Multiplication of two numbers having ex- 
ponents such as 10? is effected by merely 
adding the exponents. Thus 10? x 10? = 10+. 
Hence to multiply the two son agg 
shown above, we write them as shown 
the author’s example: (1.415 x 10?)x(2. 213 
x 10?) = 1.415 x 2.213 x 10*=3.13 x 10. Since 
the number of digits in a number indicated 
by an exponent is always one more than 
the value of the exponent, in this case 
there are 5 digits in the answer. Hence 
3.13 x 10 = 31,300. 

If a number is less than one, the ex- 
ponent is negative and its numerical value 
is one more than the number of zeros be- 
tween the decimal point and the left-most 
non-zero digit. 

Therefore .000,001,415 = 1.415 x 10-¢ 

Similarly .000,221,3 = 2.213 x 10-¢ 
Multiplying, we get 

1.415 x 2.213 x (10-* + 10-*) 

= 1.415 x 2.213 x 10- = 3.13 x 10-” 

= .000,000,000,313 
The same principles are used in perform- 
ing division but in division instead of add- 
ing the exponents, they are substracted. 
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000000000313. If you don’t think this 
is time saving get out some paper and 
try it the old way by long multiplica- 
tion. 

To multiply 915 by 765 we proceed 
as indicated in Fig. 4. 

Set right index of C to 915 on D 

Push hair line to 765 on C 

Under the hair line read 7 on D 

To locate the decimal 915 x 765 = 
9.15 x 7.65 x 10 = 700,000 


Division 

We will also use the C and D scales 
for division. As our first example, 
suppose we divide 1152.5 by 89,800. 
The necessary slide rule setting is 
shown in Fig. 5. Obviously we have 
to estimate the location of the third 
figure of 89,800 and the fourth figure 
of 1152.5 but the results will be ac- 
curate to 1 or 2 per cent. 

Set hair line to 1152.5 on D 

Move 89,800 on C under the hair 
line 

Under right index of C and D we 
read the answer, 1284 

To locate the decimal: 

11.525 x 102 

———_—_—_ = 1,284 x 10° — .01284 

8.9800 x 104 
ans. 

Example 2: Divide 975 by .0023 

Set hair line to 975 on D ; 

Move .0023 on C under the hair line 

Under left index of C on D read 
the answer 424. 

To locate the decimal: 

975 9.75 x 102 


0023 23x103 
424,000 ans. 


Ratio and Proportion 
The C and D scales can be used to 
solve problems involving ratio and 
proportion. 
14°21 
Example: given — : — solve for x 
: x 
The necessary slide rule setting is 
shown in Fig. 6. 
Place 14 on C opposite 7 on D. 
Push the hair line to 21 on C. 


Under the hair line read the answer 
3 on D. 


It is easy to see that any element 
of the proportion could have been 
solved in this manner. 


11 x 
Example 2: given ——- : — solve 
156 3=85 
for x 
Place 11 on C opposite 156 on D. 
Push the hairline to 85 on D. 
Under the hair line on C read the 
answer 6. 


This may seem somewhat cumber- 
some and slow at first but with a lit- 
tle practise it can be done with amaz- 
ing rapidity. 

Note: This is the first of several articies 
on the slide rule by Mr. Gusler. A second 


dealing with the actual solutions will ap- 
pear in a subsequent issue, 
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It's Dangerous to Drink 
Tomato Juice 


By W. E. Patten 


THE ACCOMPANYING DRAWING shows 
the layout of a cooling tower and 
centrifugal pump installation which 
had operated satisfactorily for a pe- 
riod of ten years. 

One day the condensing pressure on 
the fourth floor condenser suddenly 
increased and the high-pressure safety 
control device stopped the pump (A) 
and the ammonia compressor which 
it served. Inspection revealed, as was 
suspected, that no water was being 
circulated by the pump (A). The 
makeup tank on the floor above was 
full and pump (B) in the basement 
was operating normally except for a 
slight change in sound. 

Opening the air vent on pump (A), 
with the pump stopped, indicated that 
not only was there no water coming 


to the pump but that the pump was 
under vacuum. 

Next the cooling tower system was 
shut down and the condensers turned 
on to city water. The makeup tank 
was then drained and the 5-in. outlet 
line was dismantled down to the tee 
(C), which was a 3 by 2% by 5 in. 
fitting. There we found the culprit. 

One of our darling warehouse em- 
ployees had self-served himself a 
large can of tomato juice and, as a 
quick means of disposing of the empty 
can, has tossed it into the makeup 
tank. The can had gone down the 
5-in. outlet pipe and had: lodged at 
the tee. The basement pump was tak- 
ing water away from the fourth floor 
pump and the tee was acting as an 
injector or suction tee to pull vacuum 
on the fourth floor pump. 

After the discovery of the trouble 
a separate outlet was installed from 
the tank to the pump (A) as indi- 
cated by the dotted lines, just in case 
the trouble should occur again. 
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Boiler Fireman’s 


By J. R. DARNELL 


Handbook 


Further consideration regarding the subject of draft. 
Types of draft gages. Where and how to measure 
draft. Troubles that may arise in the operation of 
draft systems. Air pressure for underfeed stokers. 


X. Draft gages and the measurement of draft 


AVING OUTLINED the basic 

principles underlying the subject 
of draft in the preceding installment 
of this series we will now consider the 
measurement of draft, that is, how it 
is measured, what instruments are 
needed and where, throughout the gas 
passages the measurements should be 
made. Regardless, of the type of 
draft system employed, whether 
natural or mechanical, efficient com- 
bustion control is usually based upon 
some method of draft measurement. 
Even with hand firing, the fireman is 
usually provided with a draft gage 
for observing the overfire draft, even 
if there is no kind of automatic dam- 
per regulator installed. 

If the fireman has a gage to tell 
the amount of draft in the furnace he 
can at least regulate the flue damper 
by hand and thus obtain fairly good 
combustion control. , 

The simplest type of gage for meas- 
uring draft is a U-tube about half full 
of water as shown in Fig. 1. A gage 
of this type, however, is not sensitive 
enough to accurately measure a small 
amount of draft pressure such as 
found in most furnaces where good 
combustion conditions are maintained. 
If the fireman is alert and trying to 
maintain good CO, readings he will 
usually hold the draft in the furnace 
at some point less than —0.10, pro- 
vided, of course, he isn’t operating 
with natural draft. But even if he 


Fig. 1. The U-tube 

type of draft gage 

showing a negative 

draft pressre of 2 
in of water 

















were to hold the draft at —0.125 
which would be equivalent to % in. 
when read on a U-tube, one can read- 
ily see that such a small difference 
in the heights of the water columns 
in the two legs of the U-tube would 
be difficult to read. For this reason 
manufacturers of draft gages have 
developed other types which magnify 
the movement of the liquid in the 
gage to such extent that it can be 
read to 1/200 in. or 0.005. The sim- 
plest of such gages is the inclined 


ATMOSPHERE 


diaphragm (dry) type of gage which 
does not require any liquid but which, 


‘of course, has been calibrated to 


show movement in terms of inches of 
water. A pointer is mounted on the 
end of the last lever in the linkage 
of these types of gages and is read 
on a convex scale as the pointer moves 
up and down through an arc. Zero 
pressure usually is at the bottom of 
the scale. 


Where and How to Measure Draft 

Referring to Fig. 3 which is the 
same drawing which appeared as Fig. 
1 in the preceding article, draft 
readings should be taken through the 
side of the uptake and walls of the 
furnace at points A to G. inclusive. 
Under the conditions previously as- 
sumed for a chimney 200 ft. high at 
sea level and 550 F, if frictional losses 
are disregarded the draft reading 
taken in the uptake at A should be 
very close to —1.17 in. With the 
damper about three quarters closed 
the draft at B may be about —0.9 in., 
at C it may drop to —0.75 in., at 
D to —0.70 in., at E to —0.55 in., at 
F to —0.50 in. and at G to —0.35 in. 
The draft losses through the various 
passes of the boiler will, of course, 


ATTACH CONNECTION 
TO POINT OF ie 
MEASUREMENT 





Fig. 2. This inclined-tube type of draft gage is ten times as sensitive as the simple U-tube 
shown in Fig. 1. A reading of ¥% in. with the vertical tube is extended for a distance of 
1% in. and is read as —0.125 in. of water 


tube as shown in Fig. 2. In this type 
of gage, 1 in. of vertical height on 
the U-tube is extended through 10 in. 
on the inclined scale. This means that 
¥% in. vertical height on the U-tube 
is multiplied by 10. The effect, there- 
fore, is the same as reading 1% in. on 
the U-tube instead of % in. This 
means that instead of the difficulty 
in reading % in. on the vertical scale 
of the U-tube, the liquid in the in- 
clined tube as shown in Fig. 2 can be 
read with ease on the scale as —0.125 
in. When reading the liquid in either 
a U-tube or an inclined tube, the level 
should be read at the bottom of the 
meniscus or curved portion of the 
liquid. Commercial designs of inclined 
gages usually have the reading scales 
calibrated to use a light oil instead 
of water. The oil is usually colored 
red for ease in reading. These gages 
must be mounted level and periodi- 
cally checked by means of the spirit 
level with which they are provided. 

Other types of draft gages which 
have been developed to magnify the 
movement of the liquid are arrange- 
ments in which the rise and fall of 
the liquid is translated to levers which 
amplify the movement such as the 
so-called inverted bell type or the 


vary with the load. In the conditions 
as assumed above, the differential 
pressure through the tube bank is 
the difference between —0.90 and 
—0.35 or —0.55 in. One manufacturer 
of combustion control equipment has 
synchronized the steam demand with 
such differential pressure. As _ the 
steam flow increases, more fuel must 
be burned, more air supplied and a 
greater volume of gases must pass 
through the tube bank. This means 
that the resistance through the tube 
bank will be greater and the damper 
must be opened wider in order to 
maintain the draft in the furnace at 
or near the original figure. 

In taking draft readings at any 
point in the system the operator 
usually has to compromise between 
theoretical accuracy and practicality. 
One seldom finds uniform draft pres- 
sure at all points in a furnace or duct 
where gas or air is flowing. For this 
reason a series of readings should be 
taken at intervals through a cross sec- 
tion of the passage way, if average 
conditions are to be accurately deter- 
mined. But as a practical matter, the 
fireman does not have time to take a 
series of readings at any given point 
and furthermore, if he were to at- 
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Fig. 3. Typical boiler installation showing the draft system. This is the same drawing 
that appeared as Fig. 1 in the preceding article 


tempt to take readings across the 
furnace above the fire, using an ordi- 
nary iron pipe, the pipe probably 
would burn up. 

Because of such limitations, pipes 
for measuring draft are generally in- 
serted in the walls of the setting with 
the end flush with the inside of the 
wall or preferably an inch or two 
back of the inner surface of the wall. 
The opening in the brick work from 
the end of the pipe to the inner sur- 
face of the wall should be flared to 
prevent the opening from becoming 
sealed by fusion of the bricks. All 
piping for draft connections should 
be provided with tees and clean out 
plugs instead of elbows. Also it may 
be advisable to provide by pass con- 
nections to a source of compressed 
air so that the draft lines can be 
blown free of soot and dust. Care 
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Fig. 4. This is a cross section of a square 
duct showing how a draft pipe, closed at 
the end and provided with three 1/16 in. 
diameter holes, should be inserted in order 
to measure static pressure The holes must 
be at right angles to the flow of air 
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must be taken, however, to see that 
the draft gages are either closed off 
from the compressed air or discon- 
nected when the lines are blown. 

In cases where it is desired to ex- 
plore gas or air passages for varia- 
tions in draft, the pipe which is in- 
serted into the flowing stream should 
be closed at the end and provided 
with three holes on the under side 
about 1/16 in. in diameter, placed at 
right angles to the flowing stream 
near the end of the pipe as shown in 
Fig. 4. This shows a cross section 
of a duct in which the stream is flow- 
ing through the duct, either toward 
or away from the observer. Draft 
readings taken in the above manner 
are designated as static pressure read- 
ings if taken in the ducts of either 
forced or induced draft fans. Such 
pressure may be either negative or 
positive, that is the pressure may be 
either above or below atmospheric 
pressure. There is another type of 
pressure, known as velocity or im- 
pact pressure which is taken by hav- 
ing the opening in the pipe directly 
facing the flow of air or gas. Boiler 
firemen, in most cases are not con- 
cerned with such readings which are 
only taken when the operator is at- 
tempting to calculate the volume of 
air or gas flowing through a duct of 
known cross sectional area. Complete 
instructions for such procedure may 
be found in the fan test code spon- 
sored by The National Association of 
Fan Manufacturers and some of the 
engineering societies. 


A common cause of draft trouble 
is broken or leaky baffles. Another 
common cause of trouble may be 
found with chain grate stokers using 
natural draft. The air which should 
be drawn through the fuel bed may 
pass around the end of the stoker and 
up along the bridge wall into the 
furnace if the cinder seal at the rear 
end is not kept tight. Such a seal is 
shown in Fig. 3. If a considerable 
portion of the air needed for com- 
bustion is passing around the end of 
the stoker, the fireman will have to 
open the damper wider in order to 
cause some of the air to flow through 
the grates and up through the fuel 
bed. This will cause a higher draft 
in the furnace, lower CO, and higher 
flue gas temperature. 

Firemen should always be aware 
of the fact that air follows the 
lines of least resistance. It will not 
flow through a fuel bed which offers 
considerable resistance to flow if it 
finds a larger opening at the end or 
sides of the stoker. Also it will flow 
through cracks in the setting rather 
than through the fuel bed. Cracks in 
the outside walls can be detected by 
the candle test, but cracks in baffles 
or in the bridge wall must be detected 
by exploration with a draft pipe and 
gage. 
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At times, the flue damper may slip 
on its shaft and when the fireman 
moves the lever arm, thinking he is 
opening the damper, the latter will 
remain closed or partly closed. The 
fireman then is puzzled to explain his 
smoky fire and sometimes a positive 
pressure in the furnace. 

The author once investigated a case 
of draft deficiency in an installation 
where a new forced draft traveling 
grate stoker had been installed. 
When the fireman started the opera- 
tion, smoke poured out in front of 
the stoker and it was quite apparent 
that there was a complete lack of 
draft in the furnace. There was no 
induced draft fan since the draft 
through the furnace was provided by 
a very tall chimney. Since it was 
obvious that this chimney should have 
been adequate to produce the neces- 
sary draft an investigation was be- 
gun, starting at the base of the chim- 
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VITALLY IMPORTANT NOW, 
WHEN EVERY POUND MUST BE 
CONSERVED... many elements in a piping 


system may contribute to ultimate fuel waste. Insu- 
lation may be inadequate. Piping and fittings may 
be defective. Or valves may fail to hold tight... 
resulting in leakage of steam, air, or water, and in 
lowered pressures, all of which may mean excessive 
fuel consumption. 





Lunkenheimer Valves—whether of steel, iron, or 
bronze—are quality built to stay tight, over years 
of service. They afford constant, dependable pro- 
tection against leakage. Simplicity of design and a 
minimum of working parts assure extra long life and 
easy, economical maintenance. 


We have prepared a chart, showing in dollars-and- 
cents figures, what leaky valves can waste in steam, 
water, and air. For a copy, write The Lunkenheimer 
Company, Cincinnati 14, Ohio, U. S.A. 


“MAN-MADE INFERNO” 


From this huge electric furnace, 
large quantities of molten steel are 
poured daily, for use in making 
castings for Lunkenheimer Steel 
Gate Valves... Only laboratory 
OK'd metals are used; formulae are 
rigidly adhered to; weighing is very 
accurately done. Heating and pour- 
ing temperatures are carefully con- 
trolled and checked. Every aid of 
science is used to produce metal 
that will uphold Lunkenheimer's 
reputation for fine castings. 


Fig. 1938 
Steel Gate 


BRONZE, IRON, STEEL, AND CORROSION-RESISTANT ALLOY Branch Offices: Export Department: 
VALVES—125 to 2500 LB. S. P. BOILER MOUNTINGS, New York 13. Chicago 6 318-322 Hudson St., 
LUBRICATING DEVICES, AIRCRAFT FITTINGS. Boston 10 Philadelphia 7 New York 13, New York 
The Lunkenheimer Nationwide Distributor Organization is always ready to help 


you with your problems of operation and maintenance. There is one near you 
with facilities for complete service. # 
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ney since the author once, in another 
case, had found an open inspection 
door at the base of a chimney. In 
the present case, however, the door 
was found closed but starting at the 
point where the breeching attached 
to the chimney, the author soon lo- 
cated the source of the trouble, in- 
credible as it appeared. Construction 
steel workers had neglected to com- 
plete the job of fabricating the breech- 
ing. On top of the breeching, about 
20 ft. from the chimney there was 
an opening about 8 ft. square where 
the steel workers had forgotten to 
rivet on a section of steel plate. 

On another installation the author 
was called in to investigate draft 
trouble with a small single retort 
underfeed stoker with a turbine driven 
propeller type fan supplying the 
forced draft and a natural draft chim- 
ney for carrying away the products 
of combustion. The complaint was 
that the stoker wouldn’t burn enough 
coal to carry the steam load even at 
about 90 per cent of rating. Draft 
readings in the furnace and upstake 
showed ample draft for at least 150 
per cent rating, even with the flue gas 
temperature developed at 90 per cent 
rating. 

The steam turbine driving the forced 
draft fan was provided with two 
overspeed nozzles but even when 
these were opened and the pressure 
in the windbox beneath the stoker 
boosted to 3.5 in., the fuel bed ap- 
peared as if the forced draft fan had 
been shut off. This indicated that the 
air was not being forced through the 
fuel bed. When a slice bar was used 
and some of the hot coals lifted up, 
the ash below appeared to be melted 
and it pulled out like taffy. This led 
to the conclusion that the molten ash 
had plugged up the holes in the grate 
bars. 

After the fire was out and the 
furnace had cooled off sufficiently to 
examine the stoker, it was found that 
only about 10 per cent of the total 
air opening was delivering air for 
combustion. An analysis of the coal 
showed it to be of exceptionally poor 
grade. It had a heat value of 8800 
Btu per lb. as fired and the fusion 
point of the ash was 1900F. Low 
grade coal such as this should have 
been burned on a chain grate stoker 
where the ash would not have been 
disturbed and a low combustion rate 
could have been maintained. When 
a good grade of coal, of the quality 
specified in the stoker guarantees was 
supplied, there was no difficulty in 
meeting load conditions. 


Air Pressures for Underfeed Stokers 


Since firemen frequently want to 
know what air pressures are required 
for underfeed stokers, Fig. 5 may be 
used as typical for stokers of this 
type, although it should be under- 
stood that such pressures will vary 
with different designs of stoker and 
types of ceal. 
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Deflector Control of 
Hydro-Turbines Used 
in 1898 


REFERRING to C. R. Martin’s article, 
“High Efficiencies Characterize War- 
time Hydro Installation,” appearing 
in Feb., 1945, issue of your magazine; 
and particularly to the top paragraph 
in the middle column on page 87 
wherein reference is made to “... an- 
other method employed, first used... 
at Big Creek 2-A plant. This is to 
provide a means for quickly diverting 
the jet from the buckets... .” 

I must take exception to Mr. Mar- 
tin’s statement that this method was 
first used as he cites. Even though the 
plant that I shall name might be 
considered an insignificant installa- 
tion in these days; yet in those days 
it was relatively a much larger ac- 
complishment than anything we have 
today, just because it was a beginning. 

The plant that I have in mind is 
the old Hammond plant built, I be- 
lieve, by John Hays Hammond and 
put into operation about 1898. It was 
one of three or four such early plants 
put into operation here in California 
about that time but was outstanding 
because of the high head used which 


was in the order of 1200 ft and which 
gave, as I recall, a static pressure of 
around 525 or 450 psi working pres- 
sure at full load. 

As I recall, the wheels were about 
4.5 ft in diameter and each had a 
needle valve. But the main control 
was a deflector somewhat like an 
upside down stirrup which was 
mounted so that the stream or jet 
went through the stirrup, but when 
it was rocked forward the jet was 
deflected downward, to the bottom of 
the housing. 

Interesting too is the fact that the 
armatures rotated and the slip rings, 
or I should say, collector rings, were 
contacted by laminated copper brushes 
—at 440 v. 

This plant, which later was super- 
seded by a modern fully automatic 
plant, was operated for a number of 
years by the Southern California Edi- 
son Co. who acquired it from the 
original owners, after it had furnished 
power directly to the city of Visalia 
for many years. 

I have thoroughly enjoyed Mr. Mar- 
tin’s article as well as the one on the 
Kentucky dam and hope there will be 
many more such articles. 

HoMER H. Criper 
Yosemite National Park, Cal. 
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Question No. 295 


How Should Two Boiler 
Plants Be Operated to 
Serve These Loads? 


WE HAVE a Straight pipe line 4000 
ft long and a boiler plant at each end 
of the line, as shown on the sketch. 
These conditions exist: 

1500 ft of the line is 8 in. standard 


pipe. 

2500 ft of the line is 12 in. standard 
pipe. 

Plant No. 1 at the 8 in. end of the 
line has a steam generating ca- 
pacity of 1000 bhp. 


5S TAKE-OFF PIPES 


NO. 


CAPACITY ISOOFT 


1000 BLR HP EACH 


Plant No. 2 at the 12 in. end of the 
line has a steam generating ca- 
pacity of 5000 bhp. 

The industrial plant demand is 
5000 bhp and the main line pres- 
sure is 125 psi. 

Now let us assume that Plant No. 2 
is generating its full 5000 hp. At the 
boiler end of the line we have 125 psi 
and we experience a 35 Ib pressure 
drop at the far end. This pressure 
drop does not affect the process or 
heating load. 

At five points on the main header 
we have take-off pipes which pull on 
the main line for 1000 hp each. These 
lines are spaced 800 ft apart. 


HEADER PRESSURE 
125PSI GAGE 


8OOFT 


12" HEADER 


TOTAL LENGTH 4000FT 


Diagram showing layout of condensing water system 
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A job for seasoned executives—this 7th War 
Loan! Especially when we've got to make 2 war 
loans total just about as much as all 3 in 1944! 
Putting this over demands the combined and 
continued efforts of the “No. 1’ men of Ameri- 


can industry. 


This means marshaling your plant drive to make 
every payday—from now ’til June 30th—do its 
share toward the success of the 7th. Directing 
the drive is not enough. It’s equally important 
to check to see that your directions are being 
carried out— intelligently! 


For example, has every employee had: 


an opportunity to see the new Treasury film, 
“Mr. and Mrs. America”? 


a copy of “How To Get There,” the new Finance 
Division booklet? 

a new bond-holding envelope with explanation 
of its convenience? 


Zth War Loan posters prominently displayed 
in his or her department? 


information on the department quota—and an 
urgent personal solicitation to do his or her 
share? 





h ae 


WAR LOAN 


Remember, meeting—and beating—your 
highest-yet 7th War Loan quota is a task call- 
ing for “No. 1" executive ability. Your full 
cooperation is needed to make a fine showing 





in the 7th! Do not hesitate to ask your local 
War Finance Chairman for any desired aid. 


It will be gladly and promptly given. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER PLANT ENGINEERING 


If you haven't copy of this important? 
booklet, “7th War Loan Company Quotas," 
get in touch immediately with your local 
War Finance Chairman. 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Cowncil * 
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With these conditions existing, let 
us fire up Plant No. 1 and supply 
1000 hp to the main header. This 
question then arises: 

How much load will be dropped at 
Plant No. 2? ? ? Or, to put it the 
other way, how much load will Plant 
No. 2 have to carry now? 

Naturally the pressure throughout 
the entire length of header will be 
125 psi. The 5000 hp demand will 
exist on the 5 take-off pipes. 

How will the velocities be affected ? 

How will the condensation rate be 
affected ? 

Discounting operating labor and 
any difference in efficiency rate of 
equipment, would we be justified in 
operating both boiler plants and to 
what extent? 

With the entire plant load off, the 
condensation rate during a shut down 
period was approximately 200 hp. 
South Bend, Ind. PE. R. 

Question No. 296 


Should These Turbine- 
Generators Be Installed 
or Should Power 

Be Bought? 


THE PLANT where I am engineer 
in charge uses about 136,000 kw-hr 
of electric power per month. We 
have a demand charge of $740 per 
month. We pay about 0.016 cents per 
kw-hr, including demand charge. (His 
letter distinctly says 0.016 cents but 
we wonder if he doesn’t mean $0.016 
or 1.6 cents—Ed.) 

The present day load, when all mo- 
tors are on, varies between 425 kw 
and 450 kw. Night and day loads on 
Sundays and holidays average about 
125 kw. 

The management now wants to in- 
stall two 750-kw turbine-generators. 
These would operate at 5 or 6 psi 
back pressure; the exhaust would be 
used for building heating from Oct. 1 
to May 1; the other 4 months of the 
year we have no use for exhaust 
steam. Our building heating load is 
about 200 bhp. We do not have water 





facilities to operate the turbines con- 
densing. In our present boiler room, 
the cost of coal only per 1000 lb of 
steam is $0.219 or 21.9 cents. 

Would it be better for us to buy 
our electric power or put in the tur- 
bines and make it? I have no figures 
on the steam consumption of non- 
condensing turbines. But it seems to 
me that operating at 750-kw turbine 
at 450-kw or 125-kw would be un- 
economical. What do Q & A readers 
think ? 

Indiana Cc. F. M. 


More Details on Question No. 294 
Why Is Barometric 
Condenser Water 
Backing Up? 


When H. G. S., in the April issue, 
asked why water is backing up from 
his barometric condenser to a tur- 
bine, he said that the installation 
worked fine until about 5 months ago, 
but then the trouble started. He also 
wanted to know if too much water 
could be used with a barometric con- 
denser. 

We asked him for a diagram of his 
turbine and condenser connections. It 
arrived just too late for the April 
issue but we published the question 
anyway. Here is the diagram now; 
it may help in analyzing the trouble. 

H. G. S. has also given us a little 
more information. He says the unit 
is 2 years old and the tail pipe is 
clean. “So much water is backing 
up,” he says, “that it stops the tur- 
bine, and a turbine operating at 6250 
rpm cannot stand much of that.” 

Is it possible that this water is com- 
ing from somewhere else and not 
backing up from the condenser? 
Could it be anything like the case 
described on pages 48 and 49, April 
issue? Is the refrigeration condenser 
heating the condensing water too 
much? Are the pumps operating 
properly? Suggestions from Q & 
A’ers will be appreciated for certainly 
“the turbine can’t stand much of 
that.” 
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Diagram of H. G. S.’s turbine exhaust connections to barometric condenser, from which 
he says water is backing up into turbine 
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Answer No. 275 


What Is P-T Relation 
at Freezing Point 


of Water? 


IN THE November, 1944 issue, W. 
E. P. asked if water would remain 
liquid in a tight container as the 
temperature is lowered, so long as the 
container was strong enough tc pre- 
vent the expansion in volume result- 
ing if the water changed from liquid 
to solid. 

Behind this apparently simple ques- 
tion was a very practical problem in 
the design of refrigeration fittings, 
which broke and leaked when water 
vapor froze in them. W. E. P. brought 
out these points in the January issue 
and showed how fittings were tested 
and redesigned. Roland J. Berti gave 
additional data on the volumetric 
changes and P-T relations in the Feb- 
ruary issue. 


Calculation of Forces When Water Freezes 

I HAVE FOLLOWED with interest the 
discussion of this question which 
started in your November, 1944, issue. 
J. E. Lancaster brought to attention 
in the January, 1945, issue the prob- 
lem of to what extent the tendency 
of the ice to expand on freezing can 
be accommodated through elastic de- 
formation of the container. This is a 
practical aspect of the problem which 
is worth exploring and on which I 
should like to contribute the follow- 
ing analysis for consideration. 

To begin with, it is necessary to 
clear up any possible misconception 
which may exist concerning the mag- 
nitude of the volumetric expansion 
which takes place when water freezes 
into solid ice. Contrary to the ex- 
planation given by Roland J. Berti in 
the February, 1945, issue of Power 
PLANT ENGINEERING, it is my under- 
standing that water expands on freez- 
ing to something like 1.1 times its 
original volume, not to only the 
1.00186 times assumed by Mr. Berti. 
The increased volume given in dif- 
ferent handbooks ranges from 1.086 
to 1.138 so that 1.1 is often taken as 
a reasonable value. Actually Mr. 
Berti’s 1.00186 is not the correct ex- 
pansion for liquid water either, since 
the 186 parts per million given in 
Fig. 1 on page 100 of PowEeR PLANT 
ENGINEERING for February, 1945, ac- 
tually corresponds to a volume of 
1.000186. 

For simplicity, I have taken for 
purposes of illustration a hollow 
sphere having an inside diameter of 
one foot and containing water which 
was hermetically sealed in the sphere 
when at a temperature corresponding 
to its maximum density. 


Example of the pressures and stresses ex- 

erted by the expansion of water in freez- 

ing inside a hollow sphere one foot in 
inside diameter 


Case 1—Fully Elastic Sphere: If © 


the sphere is made of very thin steel, : 
expansion in freezing will be practi- 
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+O DO Sum 


CRANE CAN SUPPLY IT 
. ee Whatever You Need in Piping Materials 


ONE SOURCE OF SUPPLY 
ONE RESPONSIBILITY FOR ALL PARTS 
ONE STANDARD OF QUALITY 


It’s easy to simplify and speed de- 
ferred replacement work... when 
you take advantage of Crane com- 
plete piping materials service. Al] © 
your piping needs are supplied by 
a single source—your Crane Branch 
or Wholesaler. You get exactly 
what you need—you choose from 
the world’s greatest line of piping 
materials, in brass, iron and steel. 
Uniform quality in all parts—and 
one responsibility for them—helps 
you get the best installations. Crane 
Co.’s 90 years’ experience in meet- 
ing piping needs assures your com- 
plete satisfaction. In Standard Iron 
Body Wedge Gate Valves, for ex- 
ample, Crane offers the complete 
line listed below. 


Aftercooler hook-up 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate 
Valves with Brass trim are recommended for steam, water or oil lines; 
all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S. & Y. and Non-Rising Stem patterns. 


Working Pressures 





Screwed or Flanged End Valves Hub End Valves 








Size of Valve 


Saturated 
Steam 


Cold Water, Oil 
or Gas, Non-Shock 


Cold Water or Gas 
Non-Shock 











2 to 12 in. 
14 and 16 in. 
18 to 24 in. 


125 pounds 
125 pounds 
* 


200 pounds 
150 pounds 
150 pounds 


200 pounds 
150 pounds 
150 pounds 




















*For steam lines larger than 16-in., Crane 150-Pound Cast Steel Gate Valves are recommended. 
(For sizes under 2-in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


VALVES ¢ FITTINGS ¢ PIPE 
PLUMBING ¢ HEATING ¢ PUMPS 
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cally unresisted and the following 
conditions would obtain: 


d = internal diameter of sphere, which 
is 1 ft (or 12 in) by assumption. 





Volume of a sphere 1 ft in diameter = x d°/6 = 0.5236 cu ft 


On freezing the volume would expand 10% to 
On freezing the diameter would increase to 


0.5760 cu ft 
1.032 ft 


The circumferential stretch in the thin metal skin is computed as follows: 


Final circumference = 
Initial circumference = 


Increase in circumference 


1.032 X 3.1416 = 
1.0 


3.2450 ft 


xX 3.1416 = 3.1416 


0.1034 


0.1034 < 100 


Per cent elongation = —— 
3.1416 


= 3.29% 


Computing the stress in the steel for 3.29% elongation 
Stress = strain X modulus of elasticity = 0.0329 x 30,000,000 


= 987,000 psi 


This, of course, is an impossible 
answer since no steel could support 
this stress. 


Case 2—Rigid Sphere: Water and 
ice are practically incompressible, 
having moduli of elasticity in com- 
pression of only about 1 and 2 per 
cent respectively that of steel. If the 
wall of the sphere could be made 
thick enough to prevent the ice from 
expanding hardly at all in freezing, 
this would be equivalent to compress- 
ing the ice back from a final volume 
of 0.5760 cu ft to its initial volume of 
0.5236 cu ft. Using a coefficient of 
compressibility for ice of 0.000023 for 
each atmosphere, the pressure devel- 
oped can be computed as follows: 





D = external diameter of sphere in 
feet (or inches) which has to be 
determined by cut and try calcula- 
tions. 

16,400 (D* + 2) 





from which 30,000 = 
2(D® — 1) 
D = 15285 ft = 15;4:in. 
and the wall thickness = 
(15.4 — 12) = 2 = 1,7 in. 
Note: Feet or inches makes no dif- 
ference here since the 12s cancel out. 
In considering a cylindrical pipe 
instead of a hollow sphere, the max- 
imum hoop stress at the inner sur- 
face as computed by Lamé’s formula 
for cylinders** would be: 





The reduction in volume = 0.5760 — 0.5236 = 0.0524 cu ft 
The % reduction in volume = (100 X 0.0524) ~ 0.5760 — 9.1% 
The corresponding number of atmospheres = 0.091/0.000023 


= 3960 


The corresponding pressure = 3960 < 14.7 = 58,150 psi 


Case 3—Minimum Strength of 
Sphere or Pipe Required to Prevent 
Water from Freezing: The pressure 
of 58,150 psi computed for Case 2 is 
several times higher than the liquefi- 
cation pressure for ice at tempera- 
tures ordinarily encountered. In the 
contributions published in previous 
issues of POWER PLANT ENGINEERING, 
interest has been expressed in condi- 
ditions obtaining at —10C (+ 14 F) 
for which temperature a_liquefica- 
tion pressure of 16,400 psi has been 
given. Hence it would seem of inter- 
est to compute how thick the wall of 
a sphere would need to be in order 
to support a pressure of 16,400 psi. 
This can be computed as follows by 
the Lamé formula* for thickwalled 
spheres, using a maximum stress of 
30,000. psi corresponding to the yield 
strength of ordinary steel. 


p(D* + 2d°) 


2(D*® — d*) 
where S = stress in sphere wall due 
to internal pressure, which is 30,000 
psi by assumption. 
p = internal pressure, which is 16,400 
psi by assumption. 


*See Theor 
shenko, 1934 
page 326. 

**See Piping Handbook by Walker and 
Crocker (McGraw-Hill Book Co., Inc.), 3rd 
ed., page 43. 


of Elasticity, by S. Timo- 
McGraw-Hill Book Co., Inc.), 
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p(D? + 4’) 


D’ — @ 
16,400 (D* + 1°) 
30,000 = 





D? — 7 
= 1.85 ft = 22:2 in. 
and the othe thickness = 
(22.2 — 12) + 2 = 5.1 in. 

Which verifies the frequent Observa- 
tion that water in freezing to solid ice 
exerts a force which ordinarily pipe 
materials and wall thickness cannot 
support without bursting or perma- 
nent distortion. 

The minor effect of contraction of 
the sphere with change in tempera- 
ture has been neglected as of sec- 
ondary importance in this demonstra- 
tion since the wall will stretch five 
times as much circumferentially un- 
der a pressure of 16,400 psi as it will 
contract from the reduction in tem- 
perature. 

Case 4— Behavior when Cooled 
from + 4C to — 10C: According to 
Fig. 1 on page 100 of Power PLANT 
ENGINEERING, February, 1945, water, 
if kept under sufficient pressure to 
prevent freezing, will increase in 
volume by 186 parts per million when 
cooled from + 4C to — 10C (i.e. from 
39 F to 14 F). This relatively small 
increase in volume will be accommo- 
dated by the elastic stretch of the 


sphere produced at the internal pres- 
sure of 16,400 psi as shown below: 
Circumferential strain = stress -: 
modulus of elasticity = 30,000 -~ 
30,000,000 = 0.001 units per unit. 
Diametrical strain = 0.001 ~ 3.1416 
= 0.000318 units per unit. 
For a sphere having an initial in- 
side diameter of 1 ft, the increase in 
volume is computed as follows: 


The final volume of the sphere 


Iu 
— 1.000318° = 0.5241 cu ft 
6 
The initial volume of the sphere 


x 
- 1° = 0.5236 
6 


The increase in volume of the sphere 
= 0.0005 cu ft 
-The increase in volume in parts 
per million = 
0.0005 x 1,000,000 
= 957 





0.5236 


which is over five times the 186 parts 
per million which the liquid water 
expanded. 

From which it seems probable that 
water in the sphere will be in a partly 
liquid and partly frozen condition in 
this hypothetical case. An account of 
what takes place under these condi- 
tions will be found in an article by 
C. E. Larard and F. A. W. Oliver 
published in the English magazine 
“Engineering” some years ago.t 

Those wishing to examine the more 
profound technical aspects of this 
problem can refer to Properties of Or- 
dinary Water Substance, by N. Ernest 
Dorsey (Physicist, National Bureau 
of Standards), published by the book 
department of Reinhold Publishing 
Co. This book deals with. “water sub- 
stance in all its phases, water-vapor, 
water, and all the ices.” 

I hope my contribution will be of 
some help in explaining what takes 
place when water freezes under pres- 
sure. 

Detroit, Mich. SABIN CROCKER 
The Detroit Edison Co. 


+The Effects of Frost on Water-Charged 
Lead and Copper Pipes, Engineering, June 
10, 1932, pages 673-676. 


Answer No. 283 


Why Is Water Level 
Hard to Control? 


G. B. HAS GOTTEN US and a large 
number of Q & A readers thoroughly 
embroiled again in the entire subject 
of boiler circulation and how boilers 
make steam. He has done this by 
asking in the December issue, with 
all the wide-eyed innocence of little 
Rollo himself, “Why is the water 
level in our new four-drum vertical 
bent-tube boiler harder to control 
than the level in our two old straight- 
tube cross-drum units, all having the 
same type of feedwater regulators 
and operating in parallel?” 

Here’s the sort of thing that cial 
tion leads to: 
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ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST BE! 





—— 

| You SEE the 12 Vital Facts of | 

_ MODERN COMBUSTION CONTROL 
in HAYS SALES VISUALS 


ACCURACY A CONSPICUOUS FEATURE 


of Hays elements for measuring the minute changes 
constantly taking place in variable combustion 
factors—the Hays diaphragm type measuring ele- 
ment for draft and low pressures; and Hays Metal- 
lic Bellows for measuring steam or high pressures 


This Hays slack diaphragm 2 . 
type measuring element in air, water or oil. 


reports each change 





Each measured 

vibration is trans- 

lated into an im- 
ulse by Hays Pilot 
levice 


That impulse is 
transmitted instant- 
ly for corrective ac- 
tion to the Hays 
operating units 


TO CONVERT EACH MEASUREMENT 
into an impulse calls for a pilot device of extreme 
sensitivity. The Hays pilot consists of two mercury 
switches magnetically operated. Fully enclosed, 
their contacts are effectively protected from dust, 
dirt, moisture; and blanketing with nitrogen pre- 
vents oxidation—a guarantee of long life. 


THAT IMPULSE IS TRANSLATED 
into corrective action, delivered instantly to the 
remote power units operating fuel feeder and air 
supply by electrical transmission. The Hays system 
possesses excessive starting torque—25 to 75 per 
cent higher than moving power—ample to over- 
come inertia and create quick action. 


INSTANT ACTION FOR MOVING 
dampers, valves or levers to the right point for 
accurate control is the function of Hays power 
units. Motors are fully enclosed, effectively insu- 
lated, designed for installation in high ambient 
temperatures. Manual operation is available. Many 
sound features assure easy maintenance and long, 
useful life. 





The most comprehensive, 
most understandable expla- 
nation of automatic com- 
bustion control ever com- 
piled. Ask the Hays repre- 
sentative to show it to you. 


1. The purpose of Com- 
bustion Control. 

2. How that Purpose is ac- 
complished—3 methods . 
of control. 

What results og be ex- 
cted of each 
ements of a good con- 
trol system. 
Elements of a good con- 
troller. 
Coordinating the con- 
trollers. 

. Selecting the best sys- 
tem for your needs. 
How Automatic Combus- 
tion Control operates. 
How each individual 
controller operates. 
How controllers are 
calibrated and adjusted 
to fit requirements. 
How controllers are 
stabilized to prevent 
hunting or over-travel. 
Typical installations of 
Automatic Combustion 
Control. 





This is the simple, dependable, automatic system that is saving big sums 
for industry of every kind—saving many man-hours, saving fuel, doing a 
better job, more dependably: Hays Electrical Combustion Control. A sensi- 
ble way to see how it will help your business is by means of the Hays 
Visual Presentation. A line to us will arrange it. 


Hays power units 
tTespond—move 
dampers, valves, 
levers to correct po- 
sition 
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How About Circulation in 2-Drum 
and 4-Drum Boilers? 

The discussion of Question No. 283 
by Walter Heidecker in the March, 
1945, issue, the fine article How 
Steam Is Released in Modern Boiler 
Drums by Max H. Kuhner in the 
September, 1944, issue, and the com- 
ments in the April, 1945, issue, have 
been particularly interesting to me. 
Our company is contemplating the 
installation of modern boilers and no 
decision has yet been reached be- 
tween the 2-drum and the 4-drum 
type of bent-tube boilers. 

I shall appreciate any information 


you can send me concerning compara- - 


tive circulation in these two types of 
boilers, also on water concentration 
for good operation. 

Missouri H. G. S. 


Here are just a few of the items 
we have suggested that will give 
some help in studying this whole sub- 
ject of water circulation and steam 
generation in boilers: 

Steam Power Stations, by G. A. 
Gaffert, McGraw-Hill Book Co., N. Y., 
pages 184 and 185; discussion of cir- 
culation in 2-drum and 4-drum boilers, 
with method of calculating circula- 
tion. 

Boiler Capacity Has Outgrown Its 
Terminology, by Otto de Lorenzi; 
Combustion, March, 1934. 

Practical Methods in Beiler Water 
Conditioning; W. J. Wright, Power 
Plant Engineering, February, 1945, 
pages 110, 112. 

Suggested Rules for the Care of 
Power Boilers, American Society of 
Mechanical Engineers, 29 West 39th 
St; N: Y. 

What the Power Engineer Needs 
to Know About Continuous Blow- 
down on Boilers, by Robert T. Sheen; 
Power Plant Engineering, January, 
1945. 

New 100,000-lb-per-hr Boiler Saves 
$100 a Day in Fuel, by C. H. Morrow; 
Power Plant Engineering, June, 1944; 
contains discussion of details of 
4-drum boiler to improve circulation, 
water level control charts, etc. 


Answer No. 289 

The Mystery of the 
Missing NH, 
Tips on Where to Look, from Bachmann 

WELL, WELL, our friend W.E.D. is 
mystified as to the disappearance of 
NH;. Naturally, any engineer would 
have done the same checking of all 
exposed piping and valves for any 
possible leak. However, he did not 
state whether his plant is of the in- 
direct expansion or brine circulating 
system with a possibility of a hidden 
leak in the brine evaporators. This 
is not so easily detected without evap- 
oration of brine in conjunction with 
litmus paper, etc. The result or suc- 
cess with such methods depends to a 
large extent upon patience and thor- 
oughness. 

If such a method of locating an 
ammonia leak is too tedious, he may 


120 


call upon the assistance of a chemical 
engineer familiar with such analysis. 
However, if the cylinder jacket (not 
knowing type of machine) or the con- 
denser water should absorb the dis- 
appearing ammonia, the same method 
could be applied to either type of 
condenser. 

Also, I should like to suggest in- 


*spection of the safety valves; perhaps 


one or more of the several installed 
safety valves, piped to the atmosphere 
above the plant roof, could be leaking. 








PIPE LINE TO TOP 
OF RECEIVER 


PIPE CONNECTION 
TO LIQUID LINE 
Sketch by Bachmann showing construction 
of separator for automatic purging of a 
NH; system 


To ascertain this he should remove 
the inspection plug on the side of the 
safety valve. (CAUTION: do not 
remove safety plug of relief valves 
connected from the high pressure into 
the suction line without pumping 
down). If ammonia is not leaking 
through the relief valve, then, before 
screwing the inspection plug back, 
pour a good grade of oil into the 
inspection hole. This oil will help re- 
tard internal atmospheric corrosion 
in the relief or safety valve. 

Now last but not least, perhaps 
W.E.D. is purging the system man- 
ually. If so, there is a possibility that 
all the diminishing ammonia is wasted, 
because satisfactory and effective 
purging of foul air or non-condensable 
gas can seldom be accomplished with 
manual purging and the plant in op- 
eration. In conclusion, therefore, we 
shall try and enlighten him with the 
operating principle of an automatic 
purger as shown in the sketch. 

The cylindrical portion of the sepa- 
rator is open to condensing pressure 
connected to the top of the ammonia 
receiver. Liquid ammonia is expanded 
through the spiral expansion coil, 
which subcools the liquid in the sep- 
arator below the. boiling point cor- 
responding to the condensing pressure. 
A combination of non-condensable 
gas and ammonia will pass, into and 
up through the cold body of liquid in 
the separator, condensing the pure 
ammonia gas that would otherwise be 
wasted or lost. This condensed or 
liquefied ammonia is returned to the 
receiver and the non-condensable 
gases thus separated rise above the 
surface of the liquid and are con- 
tinuously discharged while the plant 
is in operation until every ounce of 


this foul air is expelled and removed 
from the system. 
Huntington, W. Va. CarL BACHMANN 


Check Condenser Water at Discharge 


I wou.p sAy check the waste wa- 
ter leaving the condenser. Water, as 
you know, dissolves great quantities 
of ammonia, and if the waste water 
may go directly into a sewer, this 
type of leak is very apt to be over- 
looked. This is especially true of the 
enclosed types of condensers, i. e., 
shell and tube, tube in tube, multi- 
pass, submerged, etc. 
Bronx, N. Y. 


Look at Evaporator Coils, Condensing 
Water 


W. E. D. Gives very little infor- 
mation as to just what his equip- 
ment is. I suggest he first test his 
brine for leaks in evaporator coils, 
and second his condenser exit water. 
Then, if unable to find leaks, pump 
out the system, use the compressor 
for putting air pressure on the sys- 
tem and test with soap water. 

The brine and water from the 
condenser would be very easy to test 
by heating a small amount and hold- 
ing a sulphur stick (lighted, of 
course) over it. 
Louisville, Ky. 


PETER PILKo 


Howarp F. PARKER 


Answer No. 290 


Lubrication and Inspec- 
tion Schedules 


IN THE MARCH ISSUE, W. E. and 
others asked for practical suggestions 
on making up schedules for lubrica- 
tion and maintenance of motors and 
other equipment. Here are a few of 
the early replies that have come in. 
Parks Advocates a Card File 


ELECTRIC MOTORS fall into two gen- 
eral classes: (a) motors using oil and 
(b) motors using grease. The first 
class may be divided into two divi- 
sions: (al) ring-oiled motors and 
(a2) wick-oiled motors. 

Motors using oil of either type re- 
quire more frequent inspection than 
ball bearing or greased motors. This 
is due to a number of possibilities of 
failure. Some of these are: Knock- 
ing off an oil cup or gage glass caus- 
ing oil to run out; drain plug work- 
ing loose or leaking; glass breaking 
or leaking; leakage due to capillary 
contraction at the ends or at the 
splits in case of a split end bell. This 
type of bearing has to be checked 
for ring stoppage either due to break- 
age or sludgy oil. 

The second class (a2) which is wick 
oiled or sometimes referred to as 
packed bearings must be checked 
oftener because of the smaller amount 
of oil in storage in the bearing. Ball 
bearing motors, when properly cleaned 
and greased require far less atten- 
tion. 

The most efficient method of check- 
ing that I know of is to have a small 
file box. Each motor in the plant is 
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That's the particular heaven of a man with 
perfect confidence that his boiler and flange 
gaskets are tight and leakproof—secure for 
long service even under the toughest operat- 
ing conditions. His assurance is confirmed 
by the experience of marine and stationary- 
power men from coast to coast who specify 
AJAX Spiral Wound Gaskets for steam 
pressure applications up to 2500 psi. 

AJAX Gaskets are designed and con- 
structed by men who have specialized in 
gasket-engineering for over a quarter cen- 
tury. Here are simple construction facts: 

A single strip of metal is preformed into 
a Utshaped groove and wound spirally from 
the inside to the outside. Two parallel thick- 


Distributors in Principal Cities 


U.S. GASKET CO. 


nesses of UGASCO Asbestos filler are in- 
serted between each metal ply. A function- 
ally important air space between each of 
these thicknesses of asbestos makes AJAX 
“the gasket that breathes”. Gaskets for vary- 
ing pressure conditions are wound within 
a set OD and ID. This metal-asbestos spiral 
wound construction has extended the effec- 
tive service life of AJAX beyond that of an 
ordinary gasket. 


AJAX Spiral Wound Gaskets are worth 
specifying. When you see “United States” 
or “Ajax” on your gaskets it’s like seeing 
“Sterling” on your silver. Write for Catalog 
202 today. 


x * <Afew choice industrial territories are open 


1596 PIERCE AVENUE, CAMDEN, NEW JERSEY 
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THE STORY 
BEHIND THE 
GASKET 
THAT 
BREATHES” 


COTE 
PTE 


Note on this cutaway drawing, the 
small air space under each U-groove 
in the metal 5 

There are twin strips of asbestos filler 
between each spiral thickness in the 
AJAX Gasket which cannot meet in the 
center under the wedge-like groove. 
Therefore a “breather-space" is pre- 
served in the heart of the gasket which 
assures its automatic reaction to me- 
chanical compressjon, to internal pres- 
sure variation, and to temperature 
changes. 

The AJAX Gasket expands and con- 
tracts — "breathes" — with changing 
pressure conditions — and retains the 
ong secure seal you require at all 

imes. 


The above cutaway is the AJAX SR 
Compression Gauge Flange Gasket 














given a separate number known as 
the plant number. All references to 
the motor are made by the plant 
number. A file card, known as the 
main file card is made out bearing 
the following information: Type of 
machine using the motor; make of 
motor; type, phase, voltage; hp; rpm; 
type of bearing and lubrication; in- 
terval of inspections. 

A separate card is made out bear- 
ing the plant motor number, date of 
inspections and work done. When 
this card is full, a new card is en- 
tered. A poster is erected in a con- 
spicuous place to read like this: 
Check ring-oiled bearings Mondays; 
check wick-bearings Tuesdays and 
Fridays; check ball bearings first day 
of each month. 

When glancing at the poster, we 
find that certain motors come due for 
‘inspection, take the date cards out of 
the file of all of this type motor and 
hand them to the man in charge of 
these motors. 

The man takes the cards and in- 
spects the motors. When the work 
is done, the man lists on the card all 
the work done, amount of oil or 
grease used and the date and his 
name or initials. These cards are 
then returned to the file for the next 
inspection. 

This method is also very useful for 
ordering parts, checking horsepower 
used or for any other information 
required. The cards should give one 
a thorough knowledge of the motors. 
Any information that may he of value 
should be listed on them. 


Baltimore, Md. CuHas. W. PARKS 


He Uses Loose-Leaf Log Books 


THE SYSTEM used in maintaining a 
schedule of inspections, oiling, clean- 
ing, etc., in a group of power plants 
in which I was formerly employed as 
second operator may assist the man 
asking the above question. 

A new employee was required to 
stand two watches on each of the 
three 8-hr shifts, where he was re- 
quired to do the regular work of each 
watch under the instruction of the 
regular man on this watch, who was 
held responsible for seeing that he 
was properly instructed. 

Near the log desk was a folder of 
blue prints showing the location of 
each unit of equipment and the route 
to be followed on each round of in- 
spection. 

In the log desk there was a loose- 
leaf binder labeled “Operating Or- 
ders and Instructions.” On reporting 
for work at the beginning of each 
watch, both first and second oper- 
ators were required to read their 
operating orders. The orders were in 
two sections. 

The first section detailed the duties 
to be performed on each watch: which 
duties by the first and which by the 
second operator. 


The seconnd section, subdivided 
into days of the week, detailed the 


duties to be performed by each watch 
on that particular day. 

Duties to be performed at longer 
intervals than weekly, or at irregular 
intervals, were also detailed. In these 
cases, however, each day the chief 
operator made up a list, which was 
clipped to the regular list for that 
day, to insure that they would not 
be overlooked. 

Following these sheets, the book 
contained further instructions de- 
scribing each piece of equipment, with 
detailed instructions as to how it was 
to be serviced. 

On completing a round of the plant, 
the second operator reported to the 
first “Station Normal,” or any irreg- 
ularities he may have noted. This 


was entered in the log book. All rou-° 


tine duties were regularly logged. 
Besides the log book, a supplemen- 
tary loose-leaf log book, called the 
“Overhauling Log Book,” was main- 
tained. This book contained a sheet 
for each unit of equipment. In it were 
entered alk repairs, replacement of 
parts, special servicings, etc., with 
comments or observations that would 
be of assistance in securing better 
performance. 
Howarp T. LIVINGSTON 


Los Angeles, Calif. 


Answer No. 291 


What Do You Do About 
Boiler Feed Pump 
Corrosion? 


* Editor’s Note—In asking this ques- 
tion in the March issue, R. H. H. 
stated that to help ease the condition, 
ethey are recirculating a small quan- 
tity of boiler water. 

Readers desiring details of recircu- 
lation for this purpose should refer 
back to a discussion of Recirculation 
of Boiler Water to Prevent Corrosion, 
by R. B. Conlan of the Chemical En- 
gineering Staff of W. H. & L. D. Betz, 
appearing in the February, 1944, issue 
of P. E. & E. That article discusses: 
uses or purposes of recirculation, 
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with particular emphasis on prevent- 
ing feed pump corrosion; chemistry 
involved; quantity recirculated, me- 
chanical equipment required and lim- 
itations. The article was republished 
from The Betz Indicator, November, 
1943, where it was illustrated by the 
accompanying chart. 


They Feed Sodium Sulfite at Pump Suction 

ALTHOUGH I am not an authority 
on erosion or corrosion of boiler feed 
pumps at high pressures, I would like 
to pass on to R. H. H. some of our 
troubles and what we did to lick 
them. Of course, our water pressure 
was only 350 psi. 

Not being familiar with the type 
of plant and the type of feedwater 
treatment but assuming, of course, 
that the feedwater is pumped away 
from a deaerating feedwater heater, 
I'll try and explain how we overcame 
our trouble here at the plant. 

We also recirculated part of ‘our 
boiler water through the pump but 
we found that the suspended matter 
or sludge was slightly abrasive and 
also it built up our boiler concentra- 
tions too high. As we exhaust into a 
closed system, with the exception of 
water losses through our prime mover 
traps, we get most of our returns 
back to the boiler. 

We have about a 2 per cent con- 
tinuous blowdown loss, which is nec- 
essary to skim off the suspended mat- 
ter or sludge from our boiler drums. 

On account of the abrasiveness of 
the sludge in the boiler water, we 
discontinued recirculating the boiler 
water through the pump. We also 
cleaned and inspected our feedwater 
heater. We found quite a large amount 
of scale on the trays, some of which 
was loose and probably was falling 
into the feed pump suction line. 

That seemed to take care of the ero- 
sion. We then installed a 50-ga] drum 
with a proportioning pump, the dis- 
charge of this pump being connected 
to the suction of the boiler feed pump. 
We dissolved about 5 lb of sodium 
sulfite in the 50-gal drum and regu- 
lated the proportioning pump to pump 
the 50-gal solution over a 24-hr pe- 
riod. Of course, we don’t use 5 lb of 
sodium sulfite every day; since we 
maintain a concentration of about 90 
ppm of sodium sulfite in our boiler 
water, the amount we use daily will 
vary. Sometimes we only use as little 
as 3 lb per 50-gal drum. The other 
boiler feedwater chemicals are 
pumped into the boiler directly every 
two hours with a special pump pro- 
vided for that particular service. 

Recently we took the casing off ofr 
multistage boiler feed pump and 
found the inside of the casing and the 
impellar blades in very good condi- 
tion. There did not appear to be any 
signs of erosion or corrosion in the 
pump. We have used this pump 24 
hr per day for 3% years. 

JOHN F. SLAVINSKY 
Rochelle Park, N. J. 
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4 1908 _ ae 


introduction of thermal expan- 
sion type regulator invented by 
James W. Copes. The first real 
step toward effective feed water 


- control. : : al 
r 1918 


Development of rotary stem con- 
trol valves to’reduce stem friction 
to low and constant amount, as 
against high variable friction of 
sliding stem. 8 








* i : 
Copes Regulators designed with 
expansion tubes in- TENSION set 
new record in simplicity and reli- 
ability. Patent granted. 


& 1930 


First 8-inch feed water regulator 
—a Copes—installed at New York . 
Steam Company. 





Produced the Copes Flowmatic. 
a 2-element regulator—recognized 
as one of the greatest advance- 
ments in the art of feed water con- 
trol for modern boilers. 








Nz. 


1913 


Copes Engineers announce new 
and revolutionary method of feed 
water control—‘‘continuous feed 
varying with load, and level vary- 
ing inversely with load.” 


1919 


Manufacture of Copes Regulators 


begun in foreign countries. Within . 
a few years Copes became the 
accepted standard in Europe, 


Asia, South Africa. 


*: 





Copes Regulators 


Initial research on flow through 
control valves, leading to design 
for individual boiler conditions. 

First 6-inch regulator ever made 
installed at Delray Station, 


_ Detroit Bee Modell 





pes Regulator stalled on 1100 
psi: European-built boilers when 


450 psi. was highest pressure in 
- the United States. . 





y* 1916 |} 1917 | 


Research into the. influence of 
excess pressure variations on feed 

regulation, resulting in develop- 
ment of first differential pressure’ 


“devices. 


1921 


“Originated tight seating valve fit. 


tings having equal upper and 
lower seat areas. Patent granted. 


Leaders and Specialists for 36 Years in 


BOILER FEED WATER CONTROL 


NORTHERN EQUIPMENT CO . 7247 Grove Drie. Erie, Da 


Feed Water Regulators » Pump Governors « Differential Valves + Liquid Level Controls » Reducing Valves & Desuperheaters 


BRANCH PLANTS IN CANADA, ENGLAND 


First successful multiple element 
feed water control—Copes—in- 


: stalled at Ford Motor Company. 
1932 


After careful tests and investiga- 


tions, all radio controlled ships of 


_ U.S. Navy equipped with Copes 


Regulators. 





Copes installed on first 1400 psi. 


boilers in the United States— 
Boston Edison Company. 


ee 


| 1934 


“Six years’ research completed with 


development of first valves really 
balanced under operating condi- 
tions. : 

Patents granted on 2 types of 


3-element regulators. 


“Basic patents secured on combi- 


REPRESENTATIVES EVERYWHERE 


nation of feed water regulator and. 
differential pressure valve. : 





1937 
Patents granted on remote control 


of feed water regulator and other 
control valves. 








1941 


Introduced a Copes Marine Regu- 
lator not influenced by roll or 
pitch of the vessel. Now installed 
on hundreds of ships. 





Jj 


Ne 


Copes Flowmatics installed on 
largest forced circulation boiler in 
the world—650,000 Ibs. per hour at 
1825 psii—Montaup Electric 
Company.  - 





194Xx 4 


Peacetime application of develop- 
ments and improvements fostered 
by intensive war production 
activities. : 
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Curves Showing Characteristics of Mazda Lamps 
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SUN DIESEL LUBRICANT... 


Keeps Overloaded Diesel in Top Shape, Ends Stuck Rings, Cuts Carbon by 60% 


After one solid year with the Solnus Oil, main- 
tenance reports showed carbon had been 
reduced from 50 to 60 per cent. There had 
been no stuck rings at all. Oil consumption 
had been reduced 25 per cent. 


When a Diesel engine is overloaded con- 
tinuously, it provides the toughest kind of 
testing-ground for lubricants. War-time re- 
quirements kept a manufacturer's Diesel 
operating at constant overload. 


Top rings stuck, usually within two or three 
months, and exhaust-ports were constantly 
getting clogged with carbon. Three lubri- 
cating oils, furnished by different, well- 
known suppliers, all gave the same results, 
had to be changed four times a year. 


To end the plague of ring-sticking and carbon, 


_the management called in a Sun Engineer, 


who recommended a Solnus Oil, especially 
refined to stand up under long periods of 
high-temperature Diesel operation. 


'> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 


For small, high-speed Diesels, or for large sta- 
tionary types, Sun makes a complete line of 
lubricants that stand the test of hard service. 
Continued research, to match the continued 
and rapid development of Diesel power, 
keeps these lubricants abreast of modern 
engine requirements. For full information, 
call the Sun Engineer near you. Or write to 


SUN OIL COMPANY « Philadeiphia 3, Pa. 
Sponsers of the Sunece News Voice of the Air —Lowell Themes 








Cold Water Deaeration 


Corrosion arrested by removal of oxygen and carbon dioxide from 
cold water ... Principal factors governing corrosion . . . Growing 
need for better process water . . . Deaerators working on vacuum 
principle are applicable to water as low as 40 F in tempertaure 


By C. E. JOOS, Sales Manager, Apparatus Div., Cochrane Corp., Philadelphia, Pa. 


§ Bers UTILIZATION of large quan- 
tities of raw water in process cool- 
ing systems such as through condens- 
ers and heat exchangers has brought 
about a demand for cold water deae- 
ration to arrest corrosion of these 
equipments without wastage of heat. 
In many process industries the heat 
pickup through such equipment by the 
cooling water is taken to the power 
plant, where this water is a source 
of makeup. The ordinary water sup- 
plies, however, indicates corrosion 
does occur and in order to protect 
these units, cold water deaeration has 
become quite prominent the past sev- 
eral years. 

In order to understand the mechan- 
ism by which cold water deaerators 
protect piping and equipment from 
corrosion, it is well to outline the 
factors that govern water corrosion. 


Factors Governing Corrosion 


In general the corrosion of steel 
piping is governed by three principal 
factors— 

(1) Amount of oxygen in solution. 

(2) Amount of carbon dioxide in 
solution. 

(3) Temperature of the water. 

(1) The oxygen content governs the 
extent to which corrosion takes place, 


Fig. 1. Deaerator designed to remove dis- 
soolved oxygen and carbon dioxide from 
water below 40 F 


as it is this element which combines 
directly with the iron in order to form 
products of corrosion—iron rust, such 
as ferrous oxide, FeO; magnetic oxide, 
Fe;O,; or ferric oxide, Fe.O;:, the type 
of product depending upon the con- 
centration of oxygen present at the 
time rusting takes place. 

(2) Carbon dioxide in conjunction 
with the natural alkalinity of the 
water governs the pH value, which 
is a means of expressing the active 
acidity or alkalinity of the water, and 
this pH value influences the rate at 
which corrosion proceeds; the lower 
the pH value the more acid the water, 
and the greater the intensity of the 
corrosion; conversely, with higher 
pH values the corrosion activity be- 
comes less and in some cases where 
the temperature is not increased ap- 
preciably corrosion can be arrested 
by merely the addition of alkali and 
raising the pH value; this is a com- 
mon practice in municipalities and has 
been successful in arresting corrosion 
of distribution systems. 

This method of itself, however, has 
certain limitations, as it is not always 
practical to add sufficient alkali to 
raise the pH value to the degree 
where corrosion would be arrested, 
as this might interfere with process 
requirements, particularly so if the 
water after being heated is used di- 
rectly in the process, also for very 
large quantities of water an addition 
of this alkali would involve consid- 
erable chemical cost. If the water is 
high in hardness the addition of alkali 
would likely cause precipitation of 
the hardness, resulting .in accumula- 
tion of deposits in pipe-lines, loss of 
capacity and ultimate stoppage. 

(3) The temperature of the water 
is governed by the process require- 
ments and is fixed by the design of 
heat exchangers and the rate of heat 
transfer, and it, therefore, becomes 
impractical to attempt to govern the 
rate of corrosion by control of the 
temperature, although it is well 
known that corrosion of steel in- 
creases very rapidly with increase in 
water temperature, when the water 
contains quantities of oxygen and 
carbon dioxide in solution. 

Corrosion in commercial installa- 
tions effected by mineral acidity, such 
as sulphuric acid and hydrochloric 
acid, occurs only rarely, since water 
supplies containing these acids are 
usually contaminated by industrial 
waste, and precautions are generally 
taken to neutralize this by the use of 
alkali, such as lime or soda ash. Cer- 


tain types of processes, however, have 
to do with acid waters continuously, 
such as mine waters, and in order to 
combat corrosion in these cases, two 
procedures are generally followed: 

(1) Use of acid-proof materials, or 
(2) the addition of lime to neutralize 
free acidity. 


Need of Cold Water Deaerators 


In order to remove oxygen and 
carbon dioxide from solution and 
have a non-corrosive water, it is de- 


_ sirable to do this without chemicals 


and with a minimum amount of me- 
chanical equipment. It is also de- 
sirable to have this equipment such 
that it requires the least operating 
attention, maintenance and cost. 

To give the greatest amount of pro- 
tection to steel piping and steel equip- 
ment such as heat exchangers, etc., 
it is obvious the most reliable means 
of arresting corrosion is by the elimi- 
nation or sharp reduction of the oxy- 
gen and carbon dioxide. Since in the 
mechanical removal of these gases 
the only cost involved is the initial 
equipment and the operating cost is 
only that of the vacuum-producing 
equipment, it therefore becomes the 
simplest and cheapest means where 
large quantities of water are to be 
handled. 

The cold water deaerators as dis- 
cussed here take into account the 
deaeration of water without the addi- 
tion of heat or increase of the tem- 
perature of the water under treat- 
ment. Deaerators of this character 
are becoming increasingly necessary 
because of the requirements for bet- 
ter and purer process water. Such 
pure water saturated with oxygen and 
with only a few parts per million 
carbon dioxide, would be intensely 
corrosive to steel equipment with 
any appreciable increase in tempera- 
ture. In addition new chemical proc- 
esses to be successful may require 
not only extreme purity of water, but 
the elimination of gases. This com- 
bination of circumstances has led to 
the rapid development of the cold 
water deaerator within the past few 
years. 

The Art Is Not New 

The art of deaerating water cold 
is not new, one of the first installa- 
tions that went into service on a 
large scale was in 1917. This instal- 
lation, representing a pioneer en- 
deavor, was capable of deaerating six 
million gallons of water per day, con- 
sisting of two units, each capable of 
treating three million gallons of water 
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It’s easier to insulate a streamlined job 


ATURE found it comparatively 
simple to insulate a stream- 
lined job like the seal, but did you 
ever try to wrap up a giraffe? Men 
who have to insulate flanged or 
threaded fittings in a piping system 
will readily understand the compari- 
son. By the same token, Tube-Turn 
welding fittings give a streamlined 
silhouette which is easily insulated, 
with never a leak to cause insulation 
replacement. 
Other Tube Turns advantages 
directly related to cost include lighter 


weight, greater strength, longer life, 


and the consequent lower mainte- 
nance. Smooth turns free from ob- 
structions make for increased effi- 


- TUBE-TURN 


TRADE MARK 


ciency of flow. And Tube-Turn weld- 
ing fittings permit installation of a 
piping system in less space, with 
greater flexibility of layout. 

For complete information on the 
superiority of Tube Turns’ exclusive 
manufacturing methods and data on 
successful installations in many in- 
dustries, write for Catalog 111. 


Selected Tube Turns Distributors in every 


principal city are ready to serve you from 
complete stocks. 


TUBE TURNS (inc.), Louisville 1, Kentucky. 


Branch Offices: New York, Chicago, Phila- 


delphia, Pittsburgh, Cleveland, Dayton, 
Washington, D. C., Houston, San Francisco, 
Seattle, Los Angeles. 


Smooth, permanent insulation 


Because Tube-Turn welding fittings 
make smooth, leak-proof turns, in- 
sulation goes on easily, never needs 
to be removed because of leaks. 


Welding Fittings ) 
and Flanges 
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in 24 hr. This rather elaborate in- 


stallation deaerated the water by 
spraying it in a vacuum chamber. It 
was successful in checking corrosion 
of 30-in. steel pipe in a line 350 
miles long from Mundaring to Cool- 
gardie in Western Australia. 

Powell and Burns’ report on the 
effectiveness of a vacuum deaerator 
of the tray type in checking corrosion 
of a nine-mile pipe-line conveying 
Mississippi River water to the Free- 
port Sulphur Co. mining operations 
50 miles south of New Orleans, at 
Grand Ecaille. This _ installation 
brought about 95 per cent reduction 
in the oxygen, the residual oxygen 
being 0.33 ppm. In order to have 
every assurance that this corrosion 
would be arrested, the residual oxy- 
gen was absorbed chemically by the 
proportioned introduction of sodium 
sulphite. It is interesting to note this 
installation was very _ successful, 
whereas chemical means tried pre- 
viously were disregarded, because of 
their ineffectiveness or their cost. 

Municipalities and large industries 
who have been depending upon the 
addition of chemicals for raising the 
PH value to arrest corrosion are now 
interested in the possibility of install- 
ing cold water deaerators. It is sig- 
nificant that in one industrial plant 
an installation has been made con- 
sisting of thirty units, having a total 
capacity of 90,000 gpm. These deaera- 
tors remove oxygen and carbon diox- 
ide from demineralized water and are 
lined with rubber to prevent any pos- 
sible contamination with iron. 

Another installation having a ca- 
pacity of 1650 gpm deaerates demin- 
eralized water to prevent corrosion 
in steel mains, heat exchangers, etc., 
where this water is to be ultimately 
used in a chemical process. 

With the rapid advance of the 
chemical industry and the use of pure 
water for its requirements, the means 
of preventing process water from 
corroding steel, without chemical 
treatment, becomes obviously more 
necessary. 


General Design of Equipment 


Cold water deaerators, where heat 
is not applied, require the same es- 
sential conditions for their successful 
operation as the more familiar boiler 
feedwater deaerator namely: 

(1) Maintenance of a pressure 
within the unit corresponding to the 
boiling point of the water under treat- 
ment. 

(2) Means for dividing the water 
into small and minute particles in or- 
der to expose surface and to facilitate 
the escape of gases from solution 
while the optimum atmospheric con- 
ditions are maintained within the unit. 

(3) Means for withdrawing the 
gases from the container after libera- 
tion and the maintenance of a con- 
stant vacuum condition. 

While the Coolgardie and Freeport 
installations were successful in 
achieving their objectives, the design 
of such equipment has advanced con- 





Fig. 2. Cross sectional diagram of cold 
water deaerator 


siderably, and it is now possible to re- 
duce oxygen and carbon dioxide down 
to a fraction of a part per million; 
eliminating the necessity of supple- 
mentary chemical treatment for ab- 
sorbing the last traces of oxygen. 

In general the equipment is ar- 
ranged so that water is introduced 
into the vacuum chamber through a 
spray pipe from which it is discharged 
in fine particles over a column of 
staggered trays, generally constructed 
of wood. The water cascades down 
these trays, which serve the purpose 
of distributing the water and break- 
ing it into fine particles or films, per- 
mitting easy escape of the gases. 

The non-condensible gases and a 
portion of the water vapor are with- 
drawn from the deaerator by means 
of vacuum-producing equipment 
which may take the form of steam 
jet ejectors, or mechanically operated 
vacuum pumps. 

Where it is necessary to remove 
the gases to a very low degree, or to 
conserve on the size of the vacuum- 
producing equipment, and its cost of 
operation, deaeration may be accom- 
plished in a multiple stage equipment 
in which the stages are sealed one 
from another in a common container, 
although they will be operated under 
different conditions of vacuum. Fig- 
ure 1 illustrates such a design in 


which the water is deaerated when it 
passes through several stages. 

Under certain conditions, these de- 
aerators may he designed using a 
series of jets rather than trays, par- 
ticularly so, if the water contains 
considerable suspended matter, but in 
most cases the water is naturally soft 
or made so by chemical process so 
that the trays are the preferred 
method of design. 

While the common use of the cold 
water deaerator is new, in it is em- 
bodied the same principles of deaera- 
tion that have been so successfully 
used in the design of deaerators for 
boiler feed service. This type equip- 
ment, however, does present a rela- 
tively new application for industrial 
and municipal service, and it is quite 
likely by its more extended use, it 
will result in considerable economy by 
saving chemicals and principally by 
protecting steel piping and equipment 
from rapid deterioration. By so do- 
ing the capacity of the piping will be 
unaffected, irrespective of its age, 
making it possible with this equip- 
ment to install smaller sizes, because 
it will no longer be necessary to allow 
a capacity factor for accumulation of 
rust deposits after considerable use. 


Piping Resistant 
to Soil Corrosion 

In 1922, tHE U. S. Bureau of Stand- 
ards started a study of the corrosion 
of pipe lines in typical soils through- 
out the United States. Data collected 
to date, gives a general indication of 
what may be expected of a consider- 
able variety of alloys when exposed 
to severe soil conditions. The addition 
of very small percentages of alloying 
elements. does not have a marked ef- 
fect on the rate of corrosion, but 
rather large percentages are apt to 
bring about a considerable improve- 
ment in corrosion resistance. 

Steels high in nickel and chromium, 
and copper alloys high in copper are 
very resistant to nearly all soil con- 
ditions. Lead corrodes only slightly 
after it acquires a coating of an in- 
soluble lead salt. 

Bursting and crushing tests indicate 
that asbestos-cement pipe gained 
somewhat in strength during exposure 
to the soil for 4 years. 

A 3-ounce coating of zinc added 
about 3 years to the life of steel ex- 
posed to some of the most corrosive 
soils in the test sites. Lead coatings _ 
appear to be inadequate for severe 
soil conditions. 

Several thick experimental coatings 
prevented practically all corrosion at 
most of the test sites for 9 years. Air- 
dried Bakelite coatings blistered 
within 4 years, and baked-on Bakelite 
coating blistered in a few places; 
otherwise it showed no change in ap- 
pearance after this length of service. 
Pitting occurred under some of these 
blisters. Most thin coatings blistered, 
became brittle, and permitted rusting 
and pitting of the metal within 4 yr. 
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Preventing Corrosion in 
Condensate Return Lines 


Use of cyclohexylamine for preventing CO. cor- 
rosion in steam heating system return lines 
discussed by A. A. Berk of U. S. Bureau of 
Mines* .. . Action of amines in corrosion pre- 
vention ... Practical control of cyclohexylamine 
treatment ... Tests on typical heating system 


ORROSION OF PIPING in steam- 
heating systems results usually 
from carbon dioxide and oxygen dis- 
solved in the condensate. In some in- 
stances sufficient oil may be injected 
into the steam to coat the piping and 
thus help to separate metal from con- 
densate, but such measures are not 
always successful where the con- 
densed steam is returned to a beiler. 
Severe corrosion experienéed* at 
Government-operated steam-heating 
plants, especially those at army camps, 
has led to the use of amine treatments 
at many locations. The amine used®. 
practically exclusively up to the pres- 
ent time has been cyclohexylamine. 
Corrosion has been conspicuously re- 
duced; but in many cases the cost of 
the treatment was found to be ex- 
cessive. An investigation of the proc- 
ess is being made, therefore, to in- 
crease its effectiveness and reduce its 
cost. 

Amines for prevention of return- 
line corrosion, act like alkaline carry- 
over. Hence it appears that supplying 
the amine at a rate sufficient to pro- 
vide for a continuous pH of 7.0 in the 
condensate should offer practical con- 
trol of corrosion troubles. Excessive 
amine is not only expensive but also 
may lead to undesirable reactions on 
valve metal and packing. 

Without amine treatment, carbon 
dioxide in the condensate is mostly 
free CO. As such it prevents the 
effective further solution of the much 
larger quantity of gas remaining in 
the steam space. Gas uncondensed is 
usually vented. Moreover, some of 
the carbon dioxide already dissolved 
may afterward be lost from the con- 
densate as it passes through flash 
tanks, since an equilibrium tends to be 
established between free CO; in the 
liquid and vapor phases. In such cases, 
only a small portion of the carbon 
dioxide originally present in the steam 
ordinarily returns to the boiler with 
the condensate, the free carbon diox- 
ide is neutralized. There is then no 
barrier but the time factor to com- 
plete solution in the condensate of all 
the CO, in the steam. Consequently, 
enough amine must be used, not only 
to be equivalent to the carbon dioxide 
normally present in the condensate 


*Abstracted from Bureau of Mines Re- 
port of Investigations 3754 
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but to all the carbon dioxide present 
in the steam. 


Limitations of the Amines Now Available 


The amines now available for use 
are not ideal, in the sense that their 
properties are not perfect for the 
alkalizing treatment. Some are not 
sufficiently volatile from boiler water, 
and .to provide the proper concentra- 
tion in the steam it is necessary to 
maintain 10 to 20 times that concen- 
tration in the boiler water. Blow-down 


‘water in such cases would contain 


very high concentrations of amine, 
causing the treatment to be iinet 
for the average plant. 

Other ines are so volétite that 
they leave the boiler water practically 
instantly. With such substances there 
would #& no losses in the blow-down, 
but amine would escape at vents in 
the system. 


Cyclohexylamine 
Cyclohexylamine is an organic com- 


‘pound in which one of the hydrogen 


atoms of ammonia is substituted by 
the cyclohexyl group. 

The pure amine is a water-white 
liquid with a strong fishy odor. It 
boils at 276 F. but has the peculiar 
property. of forming with water an 
azeotropic.or constant-boiling mixture 
which boils at 206 F. It must be 
handled with care in the concentrated 
state, since the vapors are inflam- 
mable. The compound has also been 
reported to produce skin sores when 
handled carelessly. 

Water solutions of cyclohexylamine 
are alkaline. The amine is more 
strongly basic than carbonic acid is 
acidic, so that when chemical equiva- 
lents of the two are mixed the solu- 
tion of amine bicarbonate formed is 
not neutral but slightly alkaline (pH 
of 8.1). 


Practical Control of Treatment with 
Cyclohexylamine 

Cyclohexylamine treatment to pre- 
vent return-line corrosion should be 
successful if enougk amine is intro- 
duced into the ste system so that 
the condensate issat a minimum of 
pH of 7, as meastited at room tem- 
perature. Treatmefit to produce much 
higher alkalinities is unnecessarily ex- 
pensive and in extreme cases .could 


lead to undesirable results. A simple 
and practical control method, for use 
and interpretation by the boiler-room 
staff in the field, is fully described in 
the paper. 

After considerable laboratory study, 
a series of tests was made to deter- 
mine amine concentrations at several 
points in an operating steam system 
while cyclohexylamine was being fed 
to produce alkalinity in the condensate 
returns. The system was supplied with 
steam by one 400-hp Wickes boiler. 
Steam is generated at 100 psi but is 
used directly at this pressure only in 
certain circular corridor heaters. Each 
of the many buildings is equipped 
with its own pressure reducer, safety 
valve, traps, and flash tanks. Most of 
the latter are vented. 

Condensate from the flash tanks is 
piped to centrally located collecting 
tanks, whence it is returned inter- 
mittently to the boiler room by pumps. 
Since there are several paths in the 
piping system and the time of reten- 
tion of condensate in the tanks is 
uncertain, it was impossible to deter- 
mine the length of time required for 
steam leaving the boiler to be re- 
turned to the boiler room as water. 

Returning to the boiler room, the 
condensate enters a large, horizontal 
storage tank mounted above the de- 
aerating heater. The tank, which is 
of several thousand gallons capacity, 
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Fig. 1. Curves from Test 4, showing pH 
and amine concentration in steam 
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Fig. 2. Condensate returns during Test 4. 
pH stabilized at 7.4 
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A BETTER JOINT SEAL FOR HIGH PRESSURE LINES 


All Industry may benefit from the Petroleum In- 
dustry’s solution to one of the most difficult gas- 
keting problems. 


The Ring-Type Joint; providing an all-solid-metal 
joint assembly, is fast finding favor in high pres- 
sure and temperature steam and chemical proc- 
essing services. 


‘i Goetze V-Tite Gaskets, used almost exclusively 
‘by the Petroleum Industry for sealing ring-type 
joints, are the product of years of mechanical, 
metallurgical and chemical research. 


They are available in Armco Ingot Iron or low 
carbon steél, 4-6 Chrome Alloy Steel, or any of 
the several other desirable metals or alloys; in 
sizes ranging from one to 80 inches in diameter 
and of standard oval or octagonal shape. 


Every step in the fabrication of V-Tite Gaskets, 
from metal analysis to final inspection, is rigidly 


controlled to guarantee strict adherence to every 
detail of specifications. Extremely close toler- 
ances are maintained to secure perfect fit. 


Brinell hardness of 80-90 for Armco Ingot Iron and 
below 130 for 4-6 Chrome Alloy Steel, is ccrefully 
maintained by heat-treating. This assures proper 
flow of gasket material without damage to flange 
surfaces and undue stress on bolting. 


Consider this better sealing method for your post-, 
war plant requirements. 


For other gasket data, interesting to engineers, 
write for a series of technical bulletins, based on 
original gasket research from the Goetze Labora- 
tory. Please use company letterhead and mention 
position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


LOWELL THOMAS Speaks on New Gasket Film 
Now available to employee groups, technical societies, engineering schools and other 
organizations throughout the country, this new 35-minute Kodachrome film, “Only a Gasket,” 
tells why these are the “Biggest little things” in modern Industry. Write for full information. 


a 


GASKETS ©) 


“America’s Oldest and Largest Industrial Gasket Manufacturer’ 
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is generally somewhat less than half 
full. When the water level drops so 
that the tank is about one-third full, 
cold, untreated water is introduced 
automatically. 

A float valve in the heater regulates 
the supply of water from the tank. 
Steam to the heater was maintained 
at a back pressure of 4 psi. The feed- 
water pumps supply deaerated water 
to the boiler in accordance with the 
steam demand. 

A special compartment at the in- 
take to the pump permits the intro- 
duction of chemicals directly to the 
boiler. Cyclohexylamine in a 60 per 
cent solution was fed in proportion 
to water flow in this manner. 

Untreated well water is used as 
make-up to the boilers. The boiler is 
internally treated with metaphosphate 
and quebracho extract. The boiler 
water generally contains a hydroxide 
concentration of about 100 ppm OH, 
a phosphate concentration of about 
30 ppm PQ, and a definite tannin 
color. The boiler is blown down when 
the density of the water corresponds 
to more than 3000 ppm dissolved 
solids. 

Sampling 

Condensate returns were sampled 
at the vertical pipe leading to the 
storage tank. Steam leaving the boiler 
was sampled from the auxiliary header 
supplying the feed pumps. An ar- 
rangement of valves and piping per- 
mitted sampling of the vapor effluent 
leaving the vent of the deaerating 
heater. A sample of steam was also 
taken 1100 ft from the boiler room 
on a low-pressure steam pipe. 

Tests were begun about 15 min be- 
fore make-up amine was added to the 
boiler, and samples were drawn from 
the condensate and the two steam 
sampling points at 5-min intervals. 


At boiler 


Amine 


Three samples of the vapor at the 
deaerating-heater vent were taken at 
15-min intervals. A sample of boiler 
water was obtained 30 min after the 
amine was added. Ordinarily tests 
were run for 85 min. 


Test Results 


Figure 1 (Test 4) shows how pH 
and amine concentration in the steam 
from the boiler varied during the 
first run under stabilized conditions. 
The feedwater pumps were stopped 
for 10 to 15 min just before amine 
was added and its concentration in 
the steam dropped to zero. Treatment 
was then injected quite rapidly, and 
an unusually high amine concentra- 
tion of 660 ppm resulted in the steam. 
Following the addition of the amine, 
samples of condensed steam were al- 
kaline for about 30 min. 

Figure 2 (Test 4) shows that the 
pH of the condensate returns during 
the above run was between 7.2 and 
7.6. Amine concentrations were be- 
tween 60 and 110 ppm while the total 
carbon dioxide (free plus combined) 
in three determinations averaged 34 
ppm. Previous to this run, the de- 
aerating heater had been taken down 
and cleaned. It was replaced with 
reconditioned valves to permit opera- 
tion at temperatures above the atmos- 
pheric boiling point, making possible 
better removal of carbon dioxide from 
the boiler feedwater. 

Figure 3 (Test 7) shows how the 
addition of 1 quart of 60 per cent 
amone affected pH and amine concen- 
trations in the steam at both sampling 
points when the pH of the condensate 
returns had been adjusted to 8.1-8.5. 
The pH and the amine concentration 
reached maxima of 10.4 and 600 ppm, 
respectively. Maxima at the two sam- 
pling points occurred about 5 min 
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apart, indicating that the steam moved 
quite rapidly through the main. 

Higher total carbon dioxide con- 
centrations at the point 1100 ft from 
the boiler may indicate that there 
were carbon dioxide pockets in the 
steam line. On the other hand, it is 
possible that only a fraction of the 
carbon dioxide in the steam is con- 
densed with the sample and that the 
amount depends on the mechanics of 
sampling as well as on the alkalinity 
of the water. At the low-pressure 
(10-psi) line, conditions may be more 
favorable for condensing carbon di- 
oxide. 

Discussion of Tests 


Samples of boiler water, taken at 
various times after make-up was added 
to the boiler, were found to contain 
little or no amine. The highest con- 
centration, approximately 2 ppm, was 
found when the condensate returns 
had an average pH of 9 and an 
average amine content of 160 ppm. 
In contrast, sample of condensed vapor 
from the deaerating-heater vent con- 
tained as much as 830 ppm amine. 
The latter samples also contained high 
concentrations of total carbon diox- 
ide, in some cases 700 ppm. No am- 
monia was found in any of the sam- 
ples of condensed steam. 

These data show that batch feed of 
the cyclohexylamine treatment creates 
high concentrations in the steam sys- 
tem momentarily but does not con- 
tinuously provide for an alkaline con- 
densate in traps and radiators. Inas- 
much as the nipples from such units 
are generally the points at which cor- 
rosion is most severe, it is desirable 
to feed the treatment continuously. 
There are no indications at present 
that periodic high concentrations have 
any special usefulness in preventing 
corrosion, other than to decrease the 
period of time during which the steam 
is acidic. Momentarily high concen- 
trations of amine may also be unde- 
sirable where the steam is used for 
direct-contact cooking and _ similar 
processes. 

Increasing the temperature of the 
water in the heater from 210 to 220 
F did not appear to affect greatly the 
volatility of the amine but did cause 
considerably more carbon dioxide to 
be driven off. To provide for a mini- 
mum concentration of carbon dioxide 
in the feedwater, it would appear that 
the deaerating heater temperatures 
should be as high as possible. 

No ammonia could be found in the 
steam or in the return cendensate. 
Cyclohexylamine can therefore be 
used without break-down in a steam _ 
system operated at 100 psi. The 
chemical is probably stable at con- 
siderably higher pressures. 

Losses of the voltaile amine prob- 
ably occur at every vent in the sys- 
tem. Large quantities of the chemical 
were found in the vented vapors from 
the deaerating heater. Loss was neg- 
ligible in the blow-down water but 
appreciable in the condensate that 
was not returned to the system. 
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Fairbanks-Morse complete pump- 
ing units offer you much more 
than sustained high efficiency. 
There are in addition these three 
vitally important advantages: 


1. Combined Responsibility. De- 
signed and built in one fac- 
tory, pump and driver (motor 
or engine) are perfectly 
matched and covered by a 
single guarantee. 


2. Successful UNIT Performance. 
Tested in one plant under ex- 
pert engineering supervision, 
pumps and drivers assure a 
superior result to the buyer. 


3. Service from One Source. No 
questions about who is to 
make any required repairs or 
adjustments. 


Fairbank 
AS 


Pump illustrated is 
single-stage, split- 
case centrifugal. 


Yoo can get these major advantages from Fair- 


banks-Morse... because Fairbanks-Morse designs 
and builds all components of an outstanding line 
of complete pumping units. To see a qualified en- 
gineer about any pumping job, write Fairbanks, 
Morse & Co., Fairbanks-Morse Bldg., Chicago 5, Ill. 


BUY WAR BONDS FOR KEEPS 


s-Morse 9 42275,"2"" 
\\ 


Diesel Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 
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Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment | 
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Compressed 


Air in 


Glass Production 


From the combustion of fuel to melt the glass to 
the handling of plates, drilling, etching, and hard- 
ening the product, compressed air application has 
solved many problems in the sheet glass industry 


UGE QUANTITIES of com- 

pressed air are used around the 
modern glass manufacturing plant, 
particularly in its applications for 
combustion, cooling, cleaning and lift- 
ing. It is, however, in the lesser 
known applications that compressed 
air gives emphasis to its flexibility, 
according to a report from the Edu- 
cational Committee of the Compresse 
Air Institute. 


It is understandable that glass sheets 
require special handling. Whereas 
the steps followed in turning out’ a 
sheet of glass are simpler and faster 
than the steps followed in producing 
a sheet of metal, the product itself 
is not as easily handled and many 
improved methods are now in use to 
shorten the labor of production and 
also to minimize the spoilage or: 
breaking of the finished sheet. 

Compressed air has come to mean 
more and more to the modern glass 
maker for it has ably solved some of 
the most troublesome production 
problems. 

Basic to glass making, of course, 
is the furnace—much like the open 
hearth furnace of the steel mill. Un- 
like steel production, however, there 
is no intermediate step between the 
glass furnace and the glass sheet. 


As an integral part of the furnace, 
where silica and other ingredients are 
heated into a molten mass, are rollers 
through which that mass is extruded 


out onto a flat surface—the beginning 
of a continuous strip of flat glass of a 
thickness and width according to the 
length and setting of the furnace 
rollers. 

_ Air for Combustion 

The furnace itself utilizes great 
quantities of air, generated by com- 
pressors or blowers with two to three 
pounds per square inch pressure ca- 
pacity. This combustion air repre- 
sents one of the most vital applica- 
tions of air compressors. . It is used to 
supply oil burners with air as well as 
to boost ga$ pressure for greater com- 
bustion efficiency. 

Along the production line com- 
pressed air is utilized for lifting, for 
the cooling of rollers, for blasting 
holes and for etching. 

Glass sheets are lifted from flat po- 
sitions by vacuum cups operated by 
air compressors used as exhausters. 
This method of lifting has greatly re- 
duced the danger of breakage since it 
does not permit excess strain on any 
one area of the surface. The vacuum 
lifts are adequately distributed over 
the surface.so that stress failure can- 
not concentrate toward an _ unsup- 
ported part of the sheet. 

The cooling of rollers along con- 
veying lines is accomplished by circu- 
lating air through the inside of the 
rollers. Low pressure lines from com- 
pressors delivering approximately 2 
lb pressure are utilized in this appli- 
cation. 


Motor driven air compressor, typical of many used in the glass industry 


Drilling and Etching 

More dramatic, perhaps, yet a prac- 
tical adaptation of compressed air is 
the boring of holes through glass 
sheets by means of abrasives or sand 
mixed with high pressure air.. Special 
nozzles are adapted to air pressure 
of from 80 to 100 psi for this work. 
Holes are thus blasted through at 
only a fraction of the time required 
to drill them mechanically. 

Etching glass surfaces is becoming 
more and more a job for compressed 
air. Special abrasives, selected for 
special results, are thrown with high 
velocity against the glass surface by 
means of compressed air. Automobile 
windshields illustrate the result of 
this type of etching. The small trade 
name seen in one of the lower cor- 


‘ners of these windshields is etched by 


compressed air. A suitable mask con- 
taining the design to be etched is 
placed over the desired position and 
the compressed air and abrasive blast 
completes the job in a fraction of a 
second. Accuracy, uniformity and 
speed make this operation highly de- 
sirable in today’s. mass production. 
Producing uniformly rough surfaces 
by means of air blasting is another 
operation which has advanced the 
techniques and efficiency of glass mak- 
ing. 

According to the Compressed Air 
Institute, many other compressed air 
applications are common to the glass 
manufacturing industry. 

In one operation, where many pol- 
ishing wheels are operating at the 
same time on a continuous glass sheet, 
automatic air operated lifts are a 
part of each grinder. In the event of 
power failure which would interrupt 
these polishing machines, the air 
operated lifts automatically raise the 
polishing machines at the instant of 
power failure. The lifting can also be 
operated manually when desirable. 


Hardened Glass 

One of the newer types of sheet 
glass, commonly referred to as hard- 
ened glass, is processed by com- 
pressed air. In this operation the 
glass sheet is heated to a high tem- 
perature and while hot is subjected 
to blasts of cooling air from the com- 
pressor line. This cools the outside 
but leaves the inner part in its heated 
condition. Chemical changes occur 
due to this sudden confinement of a 
semi-molten inner portion and the 
nature of the glass assumes a very 
hard structure. This hardened glass 
will break but pieces out of such 
breaking are not sharp as in ordinary 
glass. This type of glass is said to 
have greater shatter proof qualities 
than laminated types and far greater 
tensile strength. 

Glass manufacturing requires com- 
pressed air for operating control in- 
struments of various kinds and for 
the maintenance of equipment shop 
where grinders, chippers, hoists, ream- 
ers and other hand operated tools are 
powered by compressed air for con- 
venience and for efficiency. 


May, 1945-— POWER PLANT ENGINEERING — Chicago, Ill. 











HETHER it is an ordinary boiler furnace or a com- 

plicated new chemical process, Detrick can be 
relied upon to see to it that the furnace enclosure func- 
tions properly. In the field as on the drawing board 
Detrick engineers have gained a reputation for thor- 
oughness, originality and the type of direction that gets 
things done. 
Proof of this statement lies in the thousands of Detrick 
Walls and Arches that are today giving excellent 
service under conditions far more severe than originally 
contemplated by their designers. 


A new 80-page book de- 
scribes the construction 
principles learned during 
30 years of concentrating 
on the problems of enclos- 
ing heat. Ask for your copy 
of ‘‘DETRICK FURNACE 
ENCLOSURES.” 


M. H. DETRICK CO. 


111 W. Washington St. 
Chicago 2, Ill. 


DETRICK 


DETRICK INSULATION ... PLASTIC or BLOC 























GREATER ECONOMY ALL THE WAY WITH 
MORE STEAM FROM LESS FUEL ---- 


ASH STANDARD 


AIR FLOW CONTROLLER 


... meters the air needed for combustion 


This CASH STANDARD Air Flow Controller meters the air needed for 
combustion. Install it near its damper. It is not affected by changes 
in fuel bed resistance or any other variables because it meters air 
supply according to the differential pressure through the gas pas- 
sages of the boiler, doing its part to insure perfect combustion. 
Comes with Operating Power Cylinder. 








ECBO CAPM conTppis VALVES 


DECATUR, ILLINOIS 
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One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that. pro- 
vide maximum effectiveness, convenience, 
and length of service. 


WHEN YOU PACK 
THIS STUFFING BOX 


hws check all the conveniences at the stuffing box 
of this Kennedy Standard O.S. & Y. Iron Body Wedge Gate 
Valve. Notice the swing bolts that drop out of the way for 
repacking, the slotted gland that frees the bolts after the 
nuts have been loosened, the washer type nuts that elimi- 
nate loss of washers, the shelves on the yoke to hold the 
gland out of the way, the bronze bushings at gland and 
bonnet where the stem passes through, and the generous 
depth of the stuffing box. The bolts and nuts are rust- 


Lpbhhbdbihhs 


proofed, too, so they will not corrode. 


No wonder you can pack up and forget all your previous 
repacking annoyances and troubles when you install these 
valves, These many conveniences are typical of the careful 
attention to detail which you will find in all Kennedy valves 
and which makes it well worth while standardizing on them 
for your bronze and iron body valve requirements. 


THE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK 


KENNEDY 
évira Value in CVAL 
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The retaining ring eotserurtian ermive easy Srowal ‘of sek tacit 
assurance of a good, tight job. This’ means a definite economy— 
_ especially in the larger size-valves. But ‘that i is only part of the story. 

The resilience afforded by the gasket between ri ring and body. mats 
in a more positive. seal—better valve performance. 

This retaining ring construction is exclusively a READING-PRATT & CADY 
development. tis typical of improvements in valve design constantly 
being made by r-pac acicouiaend toward better valve performance and 
longer valve life. 

Next time you have need for valves, get a recommendation from 
READING-PRATT & CADY. 


R-P & C offers you a single respon- 
sible source for bronze, iron and 
steel gate, globe, angle and check a aes he 
valves—cocks and lubrotite gate —s— : ‘ 
values—bar stock values—cast steel ==§= ss > ~*~ Sowing tow spect 
fittings— D'Este Automatic Valoes = e. S Ghd Sepuirate re- 
and Engineering Specialties. __ Ses 2 és LE LIE taining ring, so that 
Ss ee a a gasket is placed be- 
bes ‘ -fween seat ring and 
valve body. 


D'ESTE VALVE AND ENGINEERING SPECIALTIES 
Pa. * Atldnta © Boston * Chicago » Denver * Houston » Los Angeles New York * Philadelphia Pittsburgh * San Francisco * Bridgeport, Conn. 


MANUFACTURERS OF 
a READING CAST STEEL VALVES AND FITTINGS ¢ PRATT & CADY BRASS AND IRON VALVES 
f Reading, 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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WHAT MR. LITTLE LEARNED FROM MR. BIG 


Explains Why Worthington Low 
Pressure Boiler Feed Pumps 
Give You More Value For 


Your Money 


“Mr. Little’—the low pressure boiler feed 
pump — learned a lot at Worthington from 
high-pressure “Mr. Big”. 

The same pump engineering ability that 
built the first high pressure boiler feed pumps 
in the U. S. (above 1200 p.s.i.) ... and made 
them able to operate 30,000 hours — and more! 
— without major or minor overhaul... built 
the low pressure centrifugal pump (type. UB2 
— 150 to 500 p.s.i.) illustrated above. 

Investigate, in Bulletin W-318-B11B, its 
many advantages. Find out how balanced 
design eliminates end thrust .. . how “elastic 
seal” rings prevent interstage leakage .. . how 
its rigid center support prevents misalignment 
from expansion. Write us, or telephone our 


nearest district office. Worthington Pump and 
Machinery Corporation, Centrifugal Pump 
Division, Harrison, N. J. 


WORTHINGTON’'S “ELASTIC SEAL” RINGS 
PREVENT PUMP TROUBLES BEFORE THEY START 


Interstage leakage (a com- 
mon cause of pump break- 
downs) is definitely ended 
with Worthington’s exclu- 
sive “Elastic Seal” Rings 
on the job. 

Other low - maintenance 
construction features: ac- 
cessible, horizontally-split 
casing ... both stuffing boxes under minimum pres- 
sure...simple rotor construction...no-diffusion vanes. 
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ROTARY VERTICAL TURBINE 
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The “FRAHM” VIBRATING-REED HAND TACHOMETER... 


requires no contact with the rotating element and is unique 
for measuring speed of totally enclosed machines and other 
equipment where the end of the shaft is not accessible. The 
only mechanism is a set of accurately tuned steel reeds which 
vibrate by resonance according to the speed of the machine 
with which the instrument is held in ccoatact. 

For hand use in servicing, installation and maintenance 
work; also built in types for permanent mounting. Various 
ranges available from 900 to 30,000 r.p.m. 


Write for descriptive Bulletin 1590-P.E. 


@The JONES HEAVY DUTY HAND TACHOMETER 


is used for indicating r.p.m. and surface speeds 
of all types of machinery in which the moving 
parts are readily accessible. Simple, rugged and 
reliable, it is built to maintain accuracy in 
hard, everyday service. Single and triple-range 
models up to 12,000 r.p.m. supplied complete 
with carrying case and accessories. 


Write for descriptive Bulletin 1710-P.E. 


... The JAEGER SPEED INDICATORD 


is a “vest-pocket” speed-measuring device 
which adds up the number of revolutions over 
a period of six seconds and shows the revolu- 
tions per minute without any calculations. Can 
also be used to measure speeds in feet per 
minute. Available in two models—for all speeds 
up to 2000 r.p.m. and for all speeds up to 
10,000 r.p.m. Supplied complete with carrying 
case and accessories. 


Write for descriptive Bulletin 1750-P.E. 


JAMES G. BIDDLE C0. raicsoevenn', es 





Battery Chargers 


UNIVERSAL Motor Co., 419 Universal 
Drive, Oshkosh, Wis., has announced 
the development of two new battery 
charging light plants: Model 256-GH, 
6 v de, 250 watts; and Model 312-GH, 
12 v dc, 300 watts. They replace 
electric light plants of similar size 
as furnished by Universal prior to 
the war. 

Both plants are driven by single 
cylinder, four cycle, air cooled gaso- 
line engines. Generators are mounted 
integrally to the engines with provi- 
sion for electric starting. A control 


box mounted on the generator fea- 
tures a switch with “Start” and 
“Neutral,” also “High” and ‘Low’ 
charging positions, automatic battery 
cutout, ammeter, and battery lead 
wires. 

The plants are completely equipped. 
Air cleaner, one gallon gasoline tank, 
gasoline filter, and muffler are 
mounted. A float feed carburetor 
and enclosed high tension magneto 
insure efficiency operation from the 
first start. Proper engine speed is 
automatically maintained by gover- 
nor. 

Extremely compact and weighing 
only 72 lb, these new models are 
particularly suited to portable serv- 
ice and many industrial applications 


Oil-Tight Pushbuttons 


INTRODUCTION OF A NEW line of Class 
9001 Type T Oil-Tight Pushbuttons, 
designed primarily for group mount- 
ing on machinery or control enclo- 
sures has been announced by Square 
D Co., 4041 N. Richards St., Milwau- 
kee 12, Wis. While oil-tightness is 
the principal feature of this new line, 
several other worthwhile advantages 
are noted. Although the new Type 
T units are more compact and can be 
mounted on closer centers than pre- 
vious types, there has been no sacr!- 
fice of accessibility. All terminal 
screws can be reached with a screw 
driver without going in at an angle. 

Quick, easy installation is another 
important advantage. As shown in 
the exploded illustration, the unit 1s 
inserted through the panel and pre- 
vented from turning by a dowel. 
After the legend plate is slipped on, 
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® To users of Ladish Forged Steel Fittings 
the tradition of Controlled Quality means 
added stamina—the assurance of 
dependable performance on pressure 
piping applications. 


Produced under the same exacting 
metallurgical controls which characterize 
all Ladish products, Ladish Fittings also bear 
the authentic symbol of Controlled Quality 
identification—the Ladish Heat Code. 


LADISH DROP FORGE Co. 
cupany . wisconsin 


BUY .. and hold .. WAR BONDS 


FITTINGS DIVISION 
TO MARK PROGRESS 


LADISH DROP FORGE CO. 


CUDAHY @ WISCONSIN 
MILWAUKEE SUBURB 


District, Officess NEW YORK CITY 0 PITTSBURGH © CLEVELAND e+ ST. LOUIS © HOUSTON e LOS ANGELES 













Every Office Needs a 
Salvage Chief 














“appoitt, yours Today |" 


Uselessly stored in many American offices today are tons of war material! Vitally needed 
paper — the raw stuff of blood plasma boxes, shell cases, supply parachutes — V paper! 
It takes many forms... dead files, old correspondence, records. 
























It’s easy to put off getting that paper together, bundling it and turning it in. But you 
should do it for the war effort and for your own sake. Only in this way can we help 
avoid further civilian paper allotment cuts. 


That’s why every office should appoint one person to act as Salvage Chief. He — 
or she — can organize the effort, and arrange for regular Paper Salvage days. And 
the Salvage Chief can remind everyone to adopt conservation measures — to use less 
paper — as little as possible. 

Many organizations which sell their waste paper 
turn part of the funds over to buy little extras 
for wounded veterans, or to support some other 
worthy community project. Thus you have a 


oovatef Voroczan 


chance to make your paper serve twice. 4 NVE WASTE PAPER a 
Get your office paper salvage program rolling Hi 
now! V To SPEED VICTORY : 
V/ TO AID VETERANS ta 






















OR LOCAL PROJECTS 








This advertisement prepared by the 


War Advertising Council in coopera- S 6 
eparate : 
sania tiie idieeseeaioinammaeeican need p and tie in bundles: 1. Wastebasket 


meee ee OF ln he War Production Board. —|— — — — scraps. 2. Corrugated boxes, brown paper and 


and the Office of War Information. b f 
ags. 3. Ma 
Space contributed to Double V Waste 9 a and books. 4. Newspapers. 


Paper Program by this publication. 
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Fig. 1793—Iron Body Bronze Mounted 
Gate Valve for 125 pounds W. S. P. 
Has flanged ends, outside screw rising 
stem, bolted flanged yoke and taper 
wedge solid disc. Also available with 
taper wedge double disc—Fig. 1444. 





Fig. 256—Iron Body Bronze Mounted 
Globe Valve for 250 pounds W. S. P. 
Has flanged ends, outside. screw rising 
stem, bolted flanged yoke, and regrind- 
able, renewable bronze seat and disc. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Fig. 3031 WE—Class 300-pound Cast 
Steel Globe Valve, with welding ends, 
outside screw rising stem and bolted 
flanged yoke. 





Precision Engineered to Eliminate 
“HAMMER and BANG” in ANY system with 
Operating Pressures up to 6,000 Ibs. 


Heavy duty service records upwards 

of 17 years without removal from 

lines . . . Williams-Hager Flanged 

Silent Check Valves are built to 

a meet the exacting requirements of 

specified by any end wa ” we seuen: 

° . or hamper the flow of liquids... 

Leading Industries the rane» Vipera valve will operate 

for such exacting normally and efficiently in any 
position. 

USES aS: Dependably constructed in sizes 

from 1'' to 20"' inclusive, from iron, 


Public Utilities - Water Works ° In- z E 
dient SG tees semi-steel, bronze, cast steel, stain- 
wri sient Been: less steel or monel . . . pressure 


* Hotels * Hospitals * Chemical Works resistant to 6,000 pounds. 
* Office Buildings » Public Buildings ° Do you have the new Williams 
Breweries * Steamship Lines, ete. Catalog for Power PlantEquipment? 


EW AMS GAUGE 


COMPANY 


Pump Valves ...Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators... Water Columns 


3000 PENNSYLVANIA AVENUE * PITTSBURGH 12, PA. 





a thread ring firmly clamps the unit 
into position. 

Still another feature is the un- 
usual flexibility of the new line. 
Since the operating mechanism and 
the contact block are separate units, 
it is possible to obtain a combination 
to cover a wide range of circuit re- 
quirements with a limited stock of 
three types of operators and four 
types of contact blocks. 


New Lens for 
Peep-Holes 


THE Ess INSTRUMENT Co. of Ft. Lee, 
N. J. has developed a new lens, for 
its Cat’s-Eyes, to permit visual in- 
spection of boiler furnace interiors 
and their contents, while in opera- 
tion. ° : 


This new lens designated as ‘“‘Type 
O” provides a wider field of vision 
with less reduction than is available 
through a standard type ‘“G’” lens. 
Both are interchangeable. 

Cat’s-Eyes equipped with Type O 
lenses will show, at a glance from 
distant points, the flame with its 
characteristics of color, turbulence 
and haze, and objects inside a fur- 
nace. 


Steel Supported 
Smoke Stack 


CurIcaGo Fire Brick Co., 1467 Els- 
ton Ave., Chicago 22, Ill., announces 
the development of a new type of 
smoke stack called the “Durabilt” 
stack which is built like a sky- 
scraper. It consists essentially of 4 
hexagonal steel structure, adequately 
braced throughout its length to re- 
sist high wind load, shock, lightning 
and also earthquakes. Horizontal 
and vertical members are attached 
to the steel structure and these sup- 
port anchor and tile retaining cast- 
ings. Each tile forming the inner 
wall is individually retained. The 
outer tile is supported by means of 
channels at definite spacings. Any 
section of tile may be independent | 
removed without affecting the other. 

An outstanding feature of the: 
stack is its insulation. This 
snugly and securely between the tile 
and retainer castings, providing low 
radiation loss and helping to keep 
temperatures within the stack unl 
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STANDARD ENGINEERS NOTEBOOK 


Selection of the proper Calol lubricant for any 
type chain drive will materially reduce wear even 
under the most adverse conditions. 

On a worm or exposed roller and block chain, Calol 
Pinion Grease—0O is recommended for high operating 
temperature, Calol Roller Oil—X for medium and 
(alol Journal 0il—135 for low. For enclosed chains 
of this type, Calol Journal 0il—165, —135 and 
—35. 

For chains exposed to pitch, resinous materials, 
etc., special Calol Drier Chain 0il is recommended. 

Recommendations for silent chain drives are as 
follows: Worn, exposed chains: Calol Roller 0il—x, 
high temperature; Calol Journal 0il—135, medium 
temperature; Calol Journal 0il—35, low tempera- 
ture. New, exposed chains or oil-bath-lubricated 
encased chains: Calol Journal 0il—135, —35 and 
—25. Splash-lubricated, encased chains: Calol 
Journal 0i1—35, —25 and —14. 


Correct lubricant reduces chain drive wear 







PROPER LUBRICANT 
PROVIDES TOUGH, 
“CUSHIONING FILA 


SELECTION PROVIDES 
LUBRICANT FOR ALL 
CHAIN DRIVES IN ALL 
OPERATING 
CONDITIONS 


Inhibited turbine oil lengthens charge life 


HIGHLY SPEED CONTROL VALVE 











VARIABLE - SPEED, OIL-RELAY GOVERNOR OIL FOR LUBRICATION 






Many operators have eliminated rust, gum-carbon and 
sludge trouble in hydraulic governors and turbine 
oil-systems by using Calol OC Turbine Oil. 

Made from highly refined, high viscosity index 
base stocks, Calol OC Turbine 0il is compounded with 
extremely effective oxidation and corrosion inhibi- 
tors. Because of high oxidation resistance, charges 
of this oil may be used much longer than charges of 
ordinary turbine oil. It prevents rust formation, 
particularly troublesome during the initial opera- 
tion of turbine units, assures maximum lubrication 
safety and a minimum of time lost for maintenance. 

Although it is primarily made for steam turbine 
lubrication, Calol OC Turbine Oil is adaptable to 
other operations where there is need for a high grade 
oil that will not deteriorate rapidly in the pres- 
ence of high temperatures or moisture. 

Calol OC Turbine 0il is made in five grades: —5, 
—9, —ll, —15, and —19. 


STANDARD OF CALIFORNIA 
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HOW ARE 
YOUR TEETH 
WEARING 


* 


? 


Hére’s what happened to :the stainless steel gear teeth of a good 
conventional gauge movement after 500,000 cycles of operation at 
4200 pressure pulsations per ‘minute. In contrast — after 30,000,000 
cycles, the cam facing of the Helicoid movement was merely burn- 


islied, an 


thé accuracy of the Certified Gauge was unaffected. 


This was the result of a test made by an independent laboratory. 


Only Certified Gauges are made 
with the Helicoid movement. This 
means there are no teeth to wear 
out or get sticky. The smooth roll- 
ing action of the Bakelite cam 
against the hard bronze roller 
practically eliminates wear. 


AR 


AVE you looked at the gear 

teeth in your pressure 
gauges lately? Are they so 
worn that your gauges are 
jmaccurate and unreliable? If 
so, better replace with Certi- 
fied Gauges to eliminate gear 
teeth trouble. 


All Certified Gauges are 
guaranteed accurate to within 
VY of 1%. They stay accurate 
longer. They are ideal for 
pumps, compressors, presses, 
turbines, etc. Send for catalog. 


D INSTRUMENT CORP. 


5-CG-2 





form, thereby increasing efficiency by 
improving draft. 

Being sectionally supported, there 
is no cumulative load upon the fire 
brick lining. Less foundation is re- 
quired and weight savings of approx: 
imately 3344 per cent are made pos- 
sible. 

The outer casing of the stack can 
be of tile, sheet steel, Transite, or 
waterproof material. Air space is 
provided between the insulation and 
outer tile throughout the stack. 
Vents are located at the bottom and 
top of sack. 


Alloy Cast Connectors 


ADOPTION OF A NEW, high-strength 
alloy for all cast, current-carrying 
parts of electrical connectors has just 
been announced by the Burndy Engi- 
neering Co., Inc., 107 Bruckner Blvd, 
New York 54, N. Y. This alloy, known 
as Burndy 113L, is the same as Burn- 
dy’s high copper alloy 113, but with 
the important addition of Lithium. ' 


This addition of Lithium is said to 
provide a far denser and fine-graint 
casting, with an increase in tensile 
strength of almost 20 per cent. Elon- 
gation is also increased about 20 per 
cent. The co-efficient of friction 
reduced, yet all these advantages are 
obtained without any appreciable 
change in electrical conductivity. 
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EDWARD Steel VALVES 


The Edward Valve & Manufacturing Co., Inc. e East Chicago, Indiana 
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No. 633 
Four to six revolutions of the hand 


wheel completely open or close 
the valve vane. 


150-Pound Valve 
Better Built Than 300-pound Steel Standard 





This R-S 150-pound All-Steel Butterfly Valve, with the exception 
of the 150-pound raised face flanges, is actually better built than 
a 300-pound steel standard. Body, vane, shafts, keys, bushings 
and bearings far exceed 150-pound ASA requirements. Such 
rugged construction outlasts 150-pound pipe fittings. 

Equipment consists of a 300- 
pound hydraulic cylinder with 
zero to 15 psi positioner, heavy- 
duty hand wheel, self-locking 
worm and gear and declutching 
unit. 

A paramount feature of all R-S 
Butterfly Valves is the fact that 
the flow “fans out” into a cres- 
cent-shaped spray when the vane 
approaches a closed position. 
Wear is not confined to one small 
surface with a consequent weak- 
ening of the valve wall when 
abrasive materials are handled. 

Write for details and Catalog 
No. 14-B. 


e 15 to 900 psi « 


Control and shut-off of volume 
and pressure for air, gas, steam, 
liquids and semi-solids. 





60-inch valve with finned stuffing 
box, chain wheel operated. 





VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave. +- Philadelphia 44, Pa. 


BUTTERFLY VALVES 
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Oil Remover 


NraGaRA BLowER Co., 6 E. 45th St., 
New York 17, N. Y., has developed 
a new method of removing oil from 
refrigerant gas as a part of the 
Niagara Duopass Aero Condenser, 
The new apparatus, called the Niagara 
Oilout uses’ a cylindrical drum located 
at the outlet of the Duopass Coil so 
that the refrigerant gas enters with 
a tangential motion. This method is 
effective because the Duopass Coil] 
has reduced the temperature of the 
gas so that the oil vapor has been 
condensed. 





Expansion of the system from a 
4-in. pipe to a 14-in. drum (in the 
model illustrated) reduces the veloc- 
ity of gas so that the oil is easily 
removed and held by the wall and 
separator plates of the trap. A sight 
gage and valve for draining the oil 
are provided. Removing oil from re- 
frigerant gas in this manner greatly 
improves the efficiency and capacity 
of a refrigeration system. 


Wire Rope Splice 


AMERICAN CHAIN & CABLE Co., INC., 
Bridgeport, Conn., announces the de- 
velopment of a new method for splic- 
ing wire rope into slings or various 
assemblies, a method which renders 
hand-tuck splicing obsolete and un- 
necessary. 

By this method a neat and compact 
splice is possible. The splice is flex- 
ible clear to the terminal, and devel- 
ops 100 per cent of the rope’s strength. 





The splice maintains equalization of 
stresses in all strands and applies the 
load stress in direct line with the pull 
of the load. It is wide open for visual 
inspection at all times and may 

used with any standard fitting (hook, 
ring, shackle, thimble, etc.), and when 
the sling or assembly is retired such 
fittings may be salvaged and reused. 
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Phantom view shows lube-oil path in red 


No need to hand-oil any part of a Hendy 
Series 50 Diesel! It’s completely enclosed, so 
all parts are oiled from the pressure-lubrica- 
tion system . . . automatically . . . in correct 
amounts, neither too much nor too little. 


Series 50 Diesels have advantages never before 
combined in a single design. Besides full pres- 
sure lubrication, they have overhead cam- 
shafts, unit fuel pumps and injecteee, oil- 
cooled pistons, and many other features. 
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"Put DOWN that oil can, 
lube-oil Reuben!" 
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Now, for the first time, you can have the 
benefit of all these features in one tested and 
reliable Diesel. For complete information, mail 
the coupon today to Joshua Hendy Iron 
Works, Sunnyvale, California. ya, 





HENDY 


Send for NEW Diesel Booklet 
No Obligation 


JOSHUA HENDY IRON WORKS 
SUNNYVALE, CALIFORNIA 
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: Mail me your new booklet that completely describes the 
Series 50 Diesel, with photographs and cross-section cut- 
| away drawings showing the design of all major parts. 
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Name. Position___ 





Company or business__ 





Addrece 





I’m interested in Marine [] Stationary [] Diesel-electric [1] 
models and in hp ranges from 190-250 [] from 250 up [J 
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YARWAY STRAINERS are selling by the 
thousands because they are better engi- 
neered for the service. 

“The Screen is the Thing” —a high-grade, 
woven Monel wire screen that stops the 
dirt, lets fluids flow freely. 

Then, too, purchasers like the body finish 
—Cadmium plating inside and out for 
protection against corrosion. 

And last but not least, it is “Easy to Clean” 
having a steel blow-off bushing, precision 
machined with straight thread. Screen and 
bushing come out together—go back to- 
‘gether, automatically aligning. 


Six sizes, %" to 2" for pressures up to 
600 lb serve practically all strainer needs. 


Sold by over 100 Mill Supply Houses. See 
payed upply House or write for Bulletin 
-200. 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 


WAY STRAINERS 


Remote Mechanical 


Control Units 


M. L. BAYARD AND Co., 1946 Indiana 
Avenue, Philadelphia 32, Pa., has de- 
veloped a standardized system of re- 
motely operated mechanical controls. 
The control system is used on such 
equipment as cranes, winches, wind- 
lasses and steering gears and for 
opening and closing large valves with 
motors, ventilators and for the oper- 
ation of banks of furnace doors, and 
factory windows. 


The related;units are suitable for 
power operation under speeds not ex- 
ceeding 1800 rpm. Terminal connec- 
tions. are constructed so that rear- 
rangement of the same units can be 
made without disturbing the assem- 
blies or affecting their internal ad- 
justment, 


The steady shaft assembly is engi- 
neered in two standard types. One is 
for attachment to surface which is 
square to the shaft, particularly suit- 
able for deck, bulkhead, or any other 
water-tight mounting. The other is 
for attachment to surface which is 
parallel to the shaft. 

Full freedom is possible with the 
spiral bevel gear assemblies (illus- 
trated here) because all shaft ends 
are interchangeable. Either two shaft 
ends ur three shaft ends, depending 
upon the type desired, are connected 
to other control units. 

The Universal Shaft Assembly is 
made in lengths ready to be installed, 
or with one end yoke to be field 
welded after the tube is cut to suit- 
able length. Telescoping splined por- 
tion between the end yokes permits 
ready installation and removal with- 
out disturbing the other control units. 


Plug Cock Twin 


Strainer 


E.uiott Co., Jeannette, Pa., an- 
nounces the development of a plug 
cock strainer of compact, ‘simple de- 
sign and heavy, substantial construc- 
tion which can be quickly and easily 
cleaned. The strainer is of the twin 
type, one side being always in serv- 
ice, while the other is. cut out of serv- 
ice for cleaning the strainer basket. 
The change from one chamber to the 
other is made by moving the hand 
wheel to loosen the tight fit of the 
plug, then shifting the lever. 

An arrow on the valve lever shows 
which compartment of the strainer 
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Is this one hig enough for you? 


* ASA Standards cover welding neck flanges only im sizes 
through 24”. But the big boiler and pressure vessel people 
often require huge ones like this, and for more than 25 years 
Taylor Forge has been the leading maker of such flanges. 


Obviously, problems in connection with the design and 
fabrication of boilers and other pressure vessels are closely 
related to those in the piping field. We ought to know, for 
we've had a lot of experience in both. 


YE. through the years we have 
tackled — and solved — a great 
many unusual problems. Each has 
added its contribution to our know!l- 
edge of what constitutes good pip- 
ing design. Many have required the 
development of special forging tech- 
niques. 

This accumulated “know-how” 
has been drawn upon fully in both 
the design and manufacture of our 
standard line of WeldELLS and 





WelEDEss uniting 


TAYLOR FORGE & PIPE WORKS, Genera! Offices && Works: Chicago, P.O.Box 485 7 
Philadelphia Office: Broad Street Station Bldg. 


New York Office: 50 Church Street 2 
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other Taylor Forge fittings for pipe 
welding. It has resulted in fittings 
of advanced engineering design with 
features which add to their strength, 
service life and convenience—others 
that lower their installation cost. 
Take WeldELLS for example, and 
check the list of features at the right. 
Are there any you would omit? Can 


you think of another you wouldadd? - 


Most piping men today, we be- 
lieve, will agree that: 
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WeldELLS alone com- 
bine these features: 


® Seamless — greater strength 
and uniformity. 





@ Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


® Selective reinforcement—pro- 
vides uniform strength. 


© Permanent and complete iden- 
tification marking—saves time and 
eliminates errors in shop and field. 


® Wall thickness never less than 


' specification minimum — assures 


full strength and long life. 


® Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


® The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility. 
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Boiler Feed Water Regulator 





The 
yr seam sa 
‘egulating 
clement. 
The position 
of the lower 
of the 
supply pipe 
etermines 
the water level. 












NO 
FLOATS 






NO 
THERMOSTATS 


NO 
GENERATORS 
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NO 
The ATLAS Control Valve. 
MOVING It may be placed at any dis- 
tance a a San ele- 
ment. ontrols large water 
PARTS lines as easily as small. No 


pressure limit. No capacity 
limit. No sticking. Dirt and 
scale make no difference. 


oll saves labor, savas 


She (amp 
— pcm trouble, and sn- 

por water Lovel in 
boiler, ination of 5132. 


We can’t tell all about the CAMPBELL in this space, -so, ask 
for complete data. For instance, we have a pamphlet which gives 
“17 Reasons Why the CAMPBELL Is Preferred by Boiler Op- 
erating Engineers.” Reason No. 16 is: “The money saved by the 


use of the CAMPBELL in the course of a year is usually much 
more than enough to pay the first cost of the entire installation.” 
There are 16 other reasons. Ask for them. 


In addition there are other ATLAS products, listed below. 
Check those items on which you want data and mail to us with 
your name and firm address. 


TLAS VALVE COMPANY 


REGULATING VALVES FOR EVERY SERVICE 





Specialists in Regulation for Nearly a Half Century 
291 South St., Newark 5, N. J. 


Representatives in Principal Cities 


DO Please send complete information on the CAMPBELL Boiler Feed Water Regulator. 
information on the following Atlas products— 


Also please send 


( Damper Regulators Pressure Regulators Humidity Controllers 
C} Temperature Regulators —T Governors Thermostats 
( Reducing Valves Float Valves Balanced Valves 


(3 Exhaust Control Systems [} Oil Control Cocks Control Valves 
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.|is in service. The valve lever also 


serves a wrench to loosen the door 
bolt nut. With the bolt swung down 
and the door turned back, the strainer 
basket is easily removed for cleaning. 
Arrows on the hand wheel clearly 
indicate how to turn it in order to 
loosen or tighten the plug. 

Designed for use on either oil or 
water, and for suction or discharge 
service, the new Elliott plug cock 
strainer is available in steel, cast 
iron or bronze, depending upon serv- 
ice requirements. 


Water-Service Packing 


GREENE, TWEED & Co., Bronx Blvd. 
at 238th Street, New York 66, N. Y., 
has announced the development of a 
general utility lubricated centrifugal 
pump packing known as Palmetto 
Plaited Packing. In this packing, long- 
fiber asbestos yarn is used instead of 
cotton, with the advantage that the 
packing can be used for hot water as 
well as cold water. The lubricant is 
Palmetto Graphite grease. This lubri- 
cant is applied by a process which 
thoroughly impregnates every indi- 
vidual fiber of the packing. 

The packing is plaited in square 
form, and is made in a wide range of 
sizes. Equipment for which this pack- 
ing is recommended includes centrifu- 
gal pump shafts, reciprocating pump 
rods and plungers, valves, fire hy- 
drants, and other apparatus handling 
hot or cold water. 


Explosion-Proof Motor 


GENERAL ELEcTRIC Co., Schenectady 
5, N. Y., has announced the develop- 
ment of a new Class I, Group C, 
explosion-proof motor, ‘for atmos- 
pheres containing ethyl - ether and- 
similar vapors. It is recommended by 









































affles check erosion 





of heater tubes 


ES were failing in a horizontal chemical 
heater after three years of service, yet simi- 
lar tubes in a vertical heater showed no corro- 


sion after 13 years. Steam enters the top of the . 


shell at one end under 38 lbs. pressure and is 
removed as condensate at the bottom near 
the opposite end. Caustic flows through the 
tubes. Failures were occurring in the first 18 
inches from the tube sheet where caustic 
enters and maximum condensation of steam 
occurs. 

Sections of the tubes were submitted to 
Scovill and subjected to examination. Little 
scale or corrosion was found, on either surface, 
but the outside surfaces showed uniform thin- 
ning along their lengths. Wall thickness was 
reduced approximately .005” to .01’’. 


MISSING FILM LEADS TO CAUSE 
Scovill traced this thinning of the walls to 
erosion, caused by impinging steam and con- 
densate. This erosion was of sufficient magni- 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 
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tude to destroy the protective films, exposing 
clean metal surfaces to progressive corrosion 
by condensate and gases. Scovill suggested an 
alternative in the arrangement of baffles to 
minimize erosive action on the tube surfaces. 
This change was made and tube life was im- 
proved. The tube material has excellent re- 
sistance to corrosion by caustic and also to 
corrosion by steam and condensate, so no 
change in tube alloy was required. 


OTHER SCOVILL SERVICES 


In addition to Service in Men — consisting 
of consultation on tube problems and installa- 
tion methods, Scovill offers two other services. 
Service in Metals covers the selection of alloys 
and study of specific problems in field and 
laboratory. Service in Manuals offers literature 
on condenser and heat exchanger tubes. For a 
copy of the booklet Scovill Condenser Tubes, 
address Scovill Manufacturing Company, 17 
Mill Street, Waterbury 91, Connecticut. 















(X) Marks the SPOT whore the 


HENSZEY ‘scx METER 
gota its ACCURACY and DEPENDABILITY 


Notice the simplified, rugged construction of the inside mech- 
anism of the Henszey Meter. The rotor (directly connected 
to the gear train) fits into the measuring chamber without close 
clearances. Bearing surfaces, shafts and bushings subject to 
friction and hard wear are made of tough, long-wearing 
Stellite. Calibrations of the straight-reading horizontal register 
can be made to read in gallons, pounds, or cubic feet at any 
specified temperature. 


Yes, that’s why Henszey Meters are used for dependable, 
accurate measurement of boiler feed water, boiler blowdown, 
condensate, chemicals and other similar liquids. What's 
your hard-to-measure problem? Write today for a practical 
answer from Henszey. ots 


HENSZEY €Q. vert. c 5. WATERTOWN, WIS. 











HENSZEY 


FEED WATER METERS 


Continuous Blowdown ® Distillation Systems © Heat Exchangers 


Flow Indicators ® Boiler Feed Regulators © Proportioning Valves 
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the manufacturer for use in chemical 
plants, hospitals, and research labora- 
tories. 

The new motor is rated % hp at 
600 rpm to 20 hp at 3600 rpm, 110, 
208, 220/440, 550 v, 60, 50, 25 cycles. 
The construction is essentially the 
same as the Class I, Group D motors, 
but a special flamepath is used at the 
shaft openings to cool the flame of 
internal explosions. Thermostats oper- 
ate in conjunction with a magnetic 
controller to disconnect the motor at 
a predetermined temperature, but do 
not supplant regular overload relays. 

Other features of this motor in- 
clude a cast-iron stator, a four- 
position cast-iron conduit box, and 
strong end shields of high-grade, cor- 
rosion-resistant cast iron with rein- 
forcing cooling ribs. Effective cooling 
is provided by a nonsparking fan, and 
a convenient pressure-relief system 
provides for ease of lubrication with- 
out disassembly of the motor. 


Supercharging of 
Gas Engine 


A NEW ENGINEERING development 
which makes possible for the first 
time the supercharging of a gas en- 
gine and permits the instantaneous 
conversion from the use of either oil 
or gas fuel has been announced by 
the engineering department of The 
Cooper-Bessemer Corp., Mount Ver- 
non, Ohio, through Ralph L. Boyer, 
chief engineer. 

The new development will accom- 
plish the following outstanding im- 
provements: 

1. In the oil field, it will make pos- 
sible the use of superchared engine 
of the Gas-Diesel principle in the 
drilling of deeper wells which pre- 
dominate today. 

2. In oil and gas pipelines, in ad- 
dition to affording greater economy 
in operation, either gas or oil could 
be used for engine operation, depend- 
ing upon availability of the supply 
and relative costs. 

3. In oil field central pumping 
plants, it should be an important fac- 
tor in increasing the economy and 
movability of these plants which are 
moved from one point to another as 
they complete their operations. 

4. Stationary power plants will 
profit from the new development 
through concentrating ‘the greater 
horsepower of the supercharged en- 
gine into less space than was neces- 
sary heretofore. This materially re- 
gues the building and foundation 
costs. 


In tests conducted by Cooper-Bes- 
semer engineers on the company’s 
LS-8 cylinder Gas-Diesel engine, 
which had an ordinary rating of 1100 
hp, this engine was successfully super- 
charged up to a rating of 1600 hp at 
327 rpm. 

When this engine was changed over 
to gas, which was done on full load, 
the engine exhaust temperatures were 
decreased and the turbo-charger speed 
was also lowered. The reason for the 
lower exhaust temperature is unques- 
tionably better combustion on gas 
than is obtained on oil. The lower 
turbine speed is the result of better 
combustion, but proves beyond ques- 
tion that the scavenging was with 
pure air and not with gas, since if 
any gas was blown through, it would 
burn in the exhaust manifold, thereby 
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NIP eee 
BUTT- WELDING ELBOW 


‘oe 


> EST “LONG TANGENT” 


BUTT-WELDING ELBOW 


se and ONLY MIDVES 


efore you select welding elbows to use on any given 
piping job, it will be worth your while to consider the 
relative values of the two elbows shown. On some 
jobs the correct selection can mean a real saving of 
time and money. Only Midwest offers you the choice of 
either type elbow . . . and there is no difference in price. 


The “American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the nominal 
pipe size. The Midwest “Long Tangent” elbow has 
a center-to-end dimension of one and three-quarters 
times the nominal pipe size; it has tangents (straight 
ends) equal to one-fourth of the nominal pipe size. 


These long tangents make it possible for pipe and fitting 


offers THIS CHOICE 


ee aR (eS 


to be lined up more quickly and accurately. Less pipe 
is required, a short nipple and an extra circumferential 
weld are frequently eliminated, and slip-on welding 
flanges are more easily used. 


Both elbows have all advantages of the unique Midwest 
manufacturing process: final working of the metal in 
compression (which means exceptional dimensional 
accuracy and uniformity), stress relieving, exact included 
angle, true circular section and uniform wall thickness. 
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“Spotting” 
Fuller Rotary Compressors 


Air ...Where and When Needed 


The trend toward Fuller Rotary Compressors is becoming in- 
creasingly greater. Plant engineers and operators are constantly 
finding more and more places where installation of these machines 
proves of decided advantage. 

‘Spotting’’ compressors has many advantages. Machines 
operate only at pressures demanded by the work to be done. 
When a department has completed its daily cycle of operation, 
the compressor is shut down. This means a saving in power, 
supervision and maintenance. In addition, it also eliminates 
unnecessarily long transmission lines and consequent loss of 
power to compensate for pressure losses. 

Photograph above shows two of a total of fourteen Fuller 
Rotary. Compressors installed in one plant... ‘‘spotted’’ as close 
as possible to the point of utilization of the air. 

You, too, can profit by such installations. Consult our engin- 
eering department. They'll be glad to work with you. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 - 421 Chancery Bldg. 
Washington 5, D.C. - 618 Colorado Bldg. 


FULLER-KINYON, FULLER-FLUXO, THE AIRVEYOR CONVEYING 

SYSTEMS ... ROTARY FEEDERS AND DISCHARGE GATES... ROTARY 

AIR COMPRESSORS AND VACUUM PUMPS Sey -0 0541010) 20 (0) 5 00N1E) 

INCLINED-GRATE COOLERS . DRY PULVERIZED-MATERIAL COOLERS 

.. . MATERIAL-LEVEL INDICATORS FULLER AERATION BLOCKS 
SLURRY VALVES . SAMPLERS 





increasing the turbine speed uselessly, 
The engine readily carried a-:10 per 
cent overload on gas. 


Flange for Metal Hose 


PACKLESS METAL PRODUCTS Corp, 
New Rochelle, N. Y., has developed 
a new detachable flange for helical 
flexible metal hose, in sizes 2, 24 and 
3-in. I. D. It is so designed as to 
permit repeated re-use. The assembly 


operation requires only ordinary shop 
touls, no brazing, and no gasket is 
employed to connect the flange to the 
canny thus making a metal-to-metal 
seal, 


Immersion Type Steam 


Tank Heater 


Newly introduced by THE Brown 
FINTuBE Co., Elyria, Ohio, this im- 
mersion type steam tank heater is 
used with any material the viscosity 
of which can be lowered by heating. 
The heaters speed up the emptying 
of tank cars and permit many viscous 
materials to be handled in cars not 
fitted with steam coils. 

As illustrated herewith, the heater 
consists of a number of lengths of 
Brown Fintubes connected in series, 
and inlet and outlet steam lines, The 


| heaters have low center gravity. Cross 
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PIPING PROBLEMS 


are Solved in Advance in the 
KELLOGG LABORATORIES 


Extremely accurate stress analysis 
of scale models, using electrical 
‘strain gauges, measuring load de- 
flections to one millionth of an inch, 
enables Kellogg to furnish piping 
systems with complete assur- 
ance that they will perform as re- 
quired when the plant is put in 
operation. 


\gaRele 


eM. W. KELLOGG COMPANY - 


‘ 
“‘Masterflex”’ Prefabricated Piping Systems 
for Power, Refinery and Chemical Industries. Heat Exchaugers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units 
for Lubricating Oil Plants. - Plastic Refractories 


JERSEY CITY, NEW JERSEY 


The “bugs” are thus found and 
eliminated even before the final 
drawings are allowed to go to the 
shop. This design research explains 
the acknowledged superiority of 
KELLOGG pipe installations. This is 
an exclusive Kellogg service avail- 
able to consulting, power, process 
and marine engineers. 


REPRESENTATIVES 


ANGELES: 609 SOUTH GRAND 


HOUSTON 2, TEXAS 


402 ESPERSON BLOG TULSA: PHILTOWER BLDG 
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- “‘Masterweld” pressure vessels 


+ JUIK Processes 
Radial Brick Chimneys. 


+ 225 BROADWAY, NEW YORK 7, N.Y. 





A PRACTICAL SYSTEM THAT 
AUTOMATICALLY CONTROLS 


.»» FURNACE PRESSURE, STEAM 
PRESSURE, FANS AND STOKERS 


You can get all the advantages of balanced draft with the 
Enco system which conforms to accepted practices of combus- 
tion control and yet is simple and easy to install and maintain. 


It is adaptable to all methods of coal firing . . . stokers of 
the underfeed, overfeed, spreader or traveling grate types, as 
well as hand-firing. 


The apparatus is so free of complications and delicate mech- 
anisms that it can be installed by your own maintenance 
crew and kept in operation with the greatest ease. 


It may be either hydraulically or pneumatically actuated. 


Ask for bulletin B.D. 43 on “Combustion Control” and get the 
facts on this practical, low cost system that has been in use 
for over 25 years on more than 1000 boilers. 


THE ENGINEER COMPANY 
75 WEST STREET (EMCO) NEW YORK,N.Y. 





handles aid. in positioning the heater 


over the discharge outlet in the car, 
in blocking the heater at various 
depths, and removing the unit after 
the car is empty. 


High Lift Pop Valve 


FARRIS ENGINEERING Co., of Pali- 
sades Park, N. J., announces the de. 
velopment of a pop relief valve which 
is reported to have an exceptionally 
high coefficient of lift for the disc. 
This high lift is secured through the 
design of the valve disc, by which the 
velocity of the fluid is entrapped and 
its kinetic force is converted into ad- 
ditional lift for higher relief dis. 


charge. The new Farris pop valves, 
designed for pressures up to 300 psi 
are already in extensive use on steam, 
air, gas, water and other liquid proc- 
ess lines. They are made in sizes % 
to 2% in. and meet full ASME speci- 
fications. 

This valve is built with an ad- 
justable single blow-down ring which 
permits regulation of the amount of 
pressure to be relieved on individual 
operations. Economical, minimum 
blow-down results. 


Magnetic Comparator 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., has redesigned its mag- 
netic comparator, which provides 4 
quick, simple, non-destructive method 
of inspecting ferrous parts for quality 
control, so as to permit a more fune- 
tional arrangement of its components. 
Desirable for testing rods, _ bolts, 
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irons: 


The Dearborn Engineer in your vicinity is a versatile 


individual. He knows local water characteristics... he 
has a wide knowledge of plant operating conditions. 


When you call him in to investigate troublesome 
boiler water, he gets to work... right in the boiler 
room. Takes a sample from the feedwater supply, gives 
it an ‘‘on the spot’’ test, and makes initial corrective 
recommendations to carry over the emergency. 





Then water samples are forwarded to the Dearborn 
laboratories where further analysis is made, and scien- 
tific counteracting treatment is prepared to. neutralize 
the harmful tendencies. 


Your local Dearborn Service Engineer then goes 
back in your boiler room to inaugurate the corrective 
measures, make periodic check-ups, and work with 
your men to keep boilers in full steaming capacity. 
Call him. He will serve you promptly and well. 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 S. Michigan Ave. 
Chicago 4, Illinois 


Engineer serves you... 


WITH HIS HANDS AS WELL AS HIS HEAD 


—a 


Deantoy, 


TRADE MARK RECISTERED 


BOILER WATER 
_ TREATMENT 
AND SERVICE 








ARTS 


ARE LONG-LIVED 


Long Life 


Assured by 


Two Bronze 
Seats 
Ground to a 
True Ball 
Joint 


~ 


Dart Unions live longer because their two bronze seats meet 
in a true ball joint—effect a leak-proof connection without 
ruinous wrenching. They may be uncoupled instantly for use 


wherever else they may be needed. 


Body and nut—made of high-test air-refined malleable iron 
—are practically unbreakable. 
Longer lasting, Darts cost less 
in the long run. Tell your sup- 
plier to send you Darts. 


DART UNIONS LIVE LONGER 


E. M. DART MFG. CO., PROVIDENCE 5, R. I. 


x 


OT 





springs, and small fabricated parts, 
this portable equipment immediately 
discerns variations in composition 
hardness, or other characteristics 
which affect magnetic properties, 

Features of the redesigned com. 
parator include an attractive new 
grey steel case with a sloping front 
panel on which are located the indi. 
cating instrument, variable - voltage 
transformer, and the necessary rheo- 
stats and switches. Graduated dial 
plates on the sensitivity and balance 
control rheostats have been added to 
allow duplication of settings. In ad- 
dition, a light now indicates whether 
or not the power is on. Receptacles 
for making connections to text fix. 
tures and power source are now lo- 
cated at the back of the case, thus 
keeping wires out of the operator's 
way and allowing a clear view of the 
indicating instrument. 


Frequency and 
Time Meter 


J-B-T INSTRUMENTS, INC., of New 
Haven, Conn., has announced the de- 
velopment of a new electrical indi- 
cating instrument combining fre. 
quency meter and elapsed time meter 
in one case. It is used on engine- 
driven generator sets and other equip- 
ment where proper operating speeds, 
lubricating and overhaul schedules 


are important considerations. Fre- 
quency or speed is indicated by a 
bank of five reeds calibrated in single 
cycle steps from 58 to 62 cycles. The 
running time meter is driven by 4 
synchronous motor, and _ indicated 
elapsed time in hours and tenths. 

Designated as Model 31-FE, this 
meter operates on 110-v and is also 
available for 48 to 52 cycles and in 
half cycle steps for 59 to 61 cycles 
and 49 to 51 cycles. 


Stainless Steel Screen 


RopNEY Hunt MACHINE Co., Or- 
ange, Mass., is producing a new stain- 
less steel screen for use with all types 
of process water. The new screen has 
proved satisfactory in installations in 
paper mills, textile mills and other 
process industries where the original 
installations were made. 

Stainless steel is used throughout 
in the construction to assure maxi- 
mum resistance to corrosion. The face 
of the screen is a fine mesh stainless 
steel wire fabric which is backed up 
by a heavy gage screen of about 1- 
in. square mesh. Behind this backing 
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How to stop corrosion 


__ 


in cinder catchers 


Concrete Linings made with 
LUMNITE outlast metal... 
sharply reduce maintenance 
repairs and costs. 


The corrosion and deterioration of “wet type” 
cinder catchers caused a large power plant plenty 
of trouble and expense. 


THIS WAS THE SITUATION at one of its stations: The 
water in the pan absorbed sulphur gases from 
the passing flue gas and soon contained quan- 
tities of sulphurous and sulphuric acids and sul- 
phates. This mixture corroded the metal walls 
of the cinder catchers. Deterioration of the steel 
was hastened by abrasive effect of gas-borne fly 
ash ‘and cinders. 


HERE IS WHAT HAPPENED: Steel plates became slotted, 

cracks developed in welded joints, and corrosion 

left plates pitted and thin. Replacement of a 

section of the end wall was necessary at intervals of 
from three to six months. 


THE SOLUTION—CORROSION-RESISTANT CONCRETE LININGS: Since 
no metal lining was found to resist deterioration tests 
were run on concrete made with different cements and 
aggregates. A lining of Corrosion-Resistant Concrete 
made with LUMNITE was shot over steel reinforcing 
mesh. This 2}4-inch lining was placed on side walls 
and on the flue above the pan. 














LUMNITE LINING wc 


The dense lining of LUMNITE Concrete showed only 
hairline cracks after a year’s service. It was unaffected 
at the water line. There was no abrasive effect because 
corrosion had not weakened and softened the concrete. 
THE RESULTS: All 26 cinder catchers at this station today 
have LUMNITE concrete linings. Maintenance repairs 
have practically been eliminated, with a resultant saving 
of thousands of dollars. Reduction of time for repairs 
has increased station efficiency. 


LUMNITE has other important power plant uses. It 
protects ash hoppers and coal bunkers from. corrosion. 
It provides insulating abrasion-resistant linings for 
flues and stacks. For more information on LUMNITE 
in power plants, write: 


THE ATLAS 
LUMNITE CEMENT 
COMPANY 


(United States Steel Corporation Subsidiary) 
135 East 42nd Street, New York 17, N. Y. 
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DISTRIBUTORS IN PRINCIPAL CITIES 


A. W. CHESTERTON CO. 
64 INDIA ST. ¢ BOSTON, MASS. 





"Boller Repairs Reduced 75%" — 


NATIONAL ‘Sci. PROTECTOR 


writes 
user of 


Girth 
national 
ee 1 years and You, too, will find the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 


- te deliveries. Send for descrip- 
' tive bulletin. 
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are the horizontal back struts of the 
frame itself, thereby providing maxi- 
mum resistance to bellying and 
buckling of the fine strainer under 
water pressure. 

The unit is light in weight and 
easily removed for quick cleaning. It 
is available in any-dimension desired 
and can also be supplied with spe- 
cially designed frames and quick act- 
ing hoisting apparatus for removing 
frames for cleaning, especially in 
larger sizes where removal becomes 
a problem. 


Portable Pumping Unit 


TO MEET THE requirements of plants 
where temporary pumping facilities 
are needed, Blackmer Pump Co, 
Grand Rapids 9, Mich., has developed 
a self-contained rotary pumping unit 
powered by a Wisconsin gasoline en- 
gine. 


The unit illustrated consists of a 
90 gpm bronze fitted standard Black- 
mer pump with built-in chatter proof 
relief valve, oil immersed drive and 
2 hp gasoline engine, all mounted on 
a fabricated steel base which is fitted 
with telescopic handles for conveni- 
ence in moving. The complete unit 
weighs 330 lb and is easily carried by 
two men. F 


Portable Insulation Tester 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., has announced a small 
portable insulation tester that can be 
carried in one hand, plugged into any 
115-v, 60-cycle outlet. and is capable 
of supplying smooth variable test 
voltages from 0 to 2500 v. The set has 
a capacity of 750 volt-amperes and 
will stand one-minute loads of 1500 
volt-amperes without injury. It can 
be used to test electric apparatus 





Warren Two-Stage Volute 3 ® on Warren Horizontal Duplex 
Centrifugal Pump é Se Pe Hydraulic Pump 


al | tm a 
ee 


Warren Steam Heat 
Vacuum Pump 
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WARREN PUMPS 
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CENTRIFUGAL 

Single and multi-stage * 
Pressure range: 0 to 850 P. S. I. 
Capacities: 0 to 36,000 G. P. M. 
Types: Horizontal & Vertical 
Impellers: Open or enclosed 
Casings: Horizontal or Vertical Split, 

cast iron or bronze 
Bearings: Sleeve or ball-bearing Visite 14m. Singh Stops 

ouble suction Fump 
MSingle-Section ‘Liquer’ Pump. RECIPROCATING 

Horizontal and Vertical single piston 
Horizontal and Vertical duplex piston 
Single and Duplex Outside Packed 

Plunger 
Single, Duplex and Compound 

Hydraulic 
Steam Heat Vacuum 
Automatic Pump and Receiver, etc., etc. 


Warren Heavy Liquid Send your pumping problem to Us; our 
Centrituged Pomp Engineers will recommend the right pump Warren Two-Stage Volute 
° for the job Centrifugal Pump 
Le 


WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS 


Warren Single-Stage High , , oO Warren Horizontal ‘‘Realwear 
Speed Centrifugal Pump x r, ™~ Duplex Piston Pump 
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Warren Four-Stage Boiler 
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Installation of portable Richardson 
Coal Scale weighing and delivering 


coal to stoker hoppers. 


AUTOMATIC COAL SCALE 


In a sense, coal consumption, as indicated by Richardson Scales, 
is the “pulse” of your power plant. Richardson Scales give you 
minute-to-minute records of coal consumed per boiler, per hour, 
per shift, week or year; records that point out a “coal-wasting” 
boiler or other operating inefficiencies. With this automatic and 
dependable coal weighing and feeding equipment, you can main- . 
tain your plant with minimum fuel consumption and maximum 
power output. 


The Richardson COMPLETE SYSTEM for weighing, conveying 
and feeding coal from bunker to boiler is applicable to pulverizer 
or stoker-fired operation. On stoker installations, the Richardson 
“Monorate” Distributor removes the cause of segregating coarse 
and fine lumps of coal, and maintains a uniform velocity through- 
out, thus obtaining even distribution of coal across the stoker 


hopper. 


Richardson Coal Scales are available in the portable style as 
illustrated, for stationary support at mid-section, or at the floor 
line. Bulletin No. 1143, containing full details of all models, is 
yours for the asking. 


@ 7471 


RICHARDSON SCALE CO. 


CLIFTON, N. J. 
Aslanta « Boston * Chicago « Omaha « Montreal « New York « 
Minneapolis ¢ Detroit ¢ San Francisco * Toronto ¢ Wichita. + Pittsburgh 





ranging from the wiring for small 
appliances to Diesel-electric locomo- 
tives up to 600-hp. 

The complete set, compactly built 
into a small steel case, consists of 
a dry-type, step-up transformer, va- 
riable auto-transformer for smooth 
voltage control, indicating voltmeter, 
air circuit breaker with instantaneous 
overload trip, and control switches. 
Two 15-ft shielded test cables, one 
with an insulated test handle and the 
other with a spring clip for grounding 
one side of the high-voltage circuit, 
and a 15 ft supply cord with a con- 
necting plug and ground clip, are also 
provided. The entire unit weighs only 
47 lb, including the crackle-black 
enameled case measuring 15 by 7% 
by 8% in. 


Electronic Motor Control 


ELECTRON EQUIPMENT CorpP., 917 
Meridian Avenue, South Pasadena, 
Calif:, has developed a new electronic 
motor control, the unit illustrated be- 
ing a 25 hp model, for driving a dc 
motor from a 3 phase at line and 
obtaining a wide stepless speed ad- 
justment directly from the motor 
shaft. 

In addition to the advantage of 
stepless speed control, the new unit 
is compensated for IR drop in the 
motor armature and will maintain 
practically straight line regulation 
over wide changes in load. 

It also includes reversing, dynamic 
braking, controlled and adjustable 
acceleration, inching forward or re- 
verse, preset speed, automatically 
timed tube heating, overload, under- 
voltage, field failure, and has the 
added advantage of being available 
in any size up to 500 hp. 

The units may be operated in place 
of stationary motor-generators, or 
may be made portable, or used on 
board ship, as they will operate in 
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* FOR ECONOMY 
* FOR FLEXIBILITY 
* FOR DEPENDABILITY 


Troy-Engberg Steam Engines are the most economical 
drive obtainable when plant heat balances are right, 
as they are in many plants. In these cases, generally 
power costs are so low as to completely pay off ail 
investment and installation costs in a few months or 
a year or two. 


That Troy-Engberg Engines are flexible is evidenced 
by the fact that many companies, including utilities, 
have installed them for driving stokers on boilers oper- 
ating under widely fluctuating. loads. 


As for dependability, we refer you to oil refineries 
where many Troy-Engberg Steam Engines are driving 
those important charging and transfer pumps. De- 
pendability is the first requirement. 





The modern reciprocating Troy-Engberg Steam Engine 
has so much to offer that its use should be considered 
for every drive in your plant. Single engines range up 
to 225 hp, vertical or horizontal; duplex, up to 450 hp. 


TROY ENGINE & MACHINE CO. 


Established 1870 , 
875 RAILROAD AVENUE TROY, PENNSYLVANIA 5-TEM-3 
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Intense heat, high pressures, violent agitation cause weaker molecules in 
oil to break down—become susceptible to oxidation and polymerization— 
form gums, resins, asphaltenes. When this happens, oil becomes tired 
... unable to do its vital job. 


Result—piston lacquering, bearing failures, premature engine wear, 
increased upkeep and excessive oil consumption. 


Briggs Oil Clarifiers prevent the disastrous results of tired oil. They remove 
the visible contaminants in oil . . . dust, metal chips and grit. They 
remove the invisible products of oxidation . . . gums, resins, asphaltenes. 
Oil clarified in a Briggs Clarifier does a better job longer, maintenance 
is lowered, trouble is prevented. 

Ask the Briggs Distributor in your locality for the facts about the advan- 
tages of continuous maintenance of lube oil, the importance of clean Diesel 
fuel oil. He will show you how and why Briggs Clarification goes far 
beyond ordinary filtration. 

There is a Briggs Oil Clarifier for every size and type 

internal combustion engine . . . for every type of oil .. . 

for practically every purpose. 


on any filtration problem. 


Washington 7, D.C. 








Representatives in Principal Cities—listed in the ‘Filter’ section of most classified teleph 


any position and without any founda. 


tion. 

They will provide any direct cur. 
rent voltage from 0 to 270 v, or from 
0 to 600 v according to type selected, 
Complete locked enclosures are pro- 
vided with forced draft cooling. 


A. V. de Forest 


ALFRED VICTOR DE FOREST, member 
of the faculty of the department of 
mechanical engineering at Massachu- 
setts Institute of Technology and 
president of the Magnaflux Corp, 
died at Marlboro, N. H., on April 5 
at the age of 56 years. Professor 
de Forest developed the Magnafiux 
Test, a magnetic method for discover- 
ing defects in metals, and was the 
founder of the Magnafiux Corp. 

From 1916 to 1928 he was associ- 
ated with the Union Metallic Car- 
tridge Co. as research engineer and 
during the following ten years was 
research engineer for the American 
Chain Co. In 1936 he received the 
Longstreth Medal of the Franklin 
Institute for inventions and improve- 
ments in machines and mechanical 
processes. In 1938, the Institute of 
Aeronautical Sciences awarded him 
the Sylvanus Albert Reed Award for 
development of a method used by the 
aircraft industry for testing metals 
magnetically; and in 1940 he received 
the Modern Pioneers Award for meri- 
he service to industries and man- 

ind. 

Professor de Forest was born in 
New York City and was graduated 
from MIT in 1912. He began his 
career with the drafting department 
of the New London Ship and Engine 
Co. and a year later became an in- 
structor in engineering at Princeton 
University. 


Arthur W. Patterson, Jr. 


ARTHUR W. PATTERSON, JR., vice- 
president of the Engineer Co., 7 
West Street, New York City, for the 
past 26 years, died at his home in 
Roselle, N. J., on March 5. He was 
73 years old and is survived. by his 
wife, two sons, Lieutenant A. W. Pat- 
terson and Richard K. Patterson of 
Columbus, Ohio. 


Harry L. Delander 

Harry L. DELANDER, a long-time 
member of the Advertising Depart- 
ment of Crane Co., Chicago, died sud- 
denly of a cerebral hemorrhage on 
Friday night, April 13. Mr. Delander 
completed 40 years of Crane service 
last December. He had filled almost 
every job in the department as chang- 
ing conditions altered the company’s 
advertising. program. His latest in- 
terests were the editorship of Valve 
World and of the company’s two In- 
ternal house organs, one for salesmen 
and one for Crane men in military 
service. 

Mr. Delander will be long remem- 
bered by industrial advertising men 
as one of the founders and the first 
president of the Engineering Adver- 
tisers Association in 1919, and an ac- 
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FOR TANK INTERIORS 


Corrosion Protection 
that Has Been 
Proved at Sea 


Here is a corrosion-resistant coating for in- 
teriors of all types of cold-water tanks, steel 
cooling towers and all metal surfaces exposed 


to water under 125°F. 


APEXIOR NUMBER 3 has earned a world- 
wide reputation in the marine field, having 
the longest record of success in protecting 
marine stern plates and condensers against 
the combination of salt water and electrolytic 


action. 


COMPOSITION: APEXIOR NUMBER 
3 is a shiny-black paint, a combination 
of asphalts (100%) dissolved in a 
suitable solvent. The deposited film 
when free of solvent is non-toxic and 
suitable for the coating of tanks to con- 
tain potable water. 





~ 1,500,000 gallon radial-cone elevated water tank in Texes 


To prepare for APEXIOR, clean sur- 
faces thoroughly to bare metal — sand- 
blast if possible — then apply two coats 
of APEXIOR NUMBER 3 by hand 
brush. An original abrasive blast clean- 
ing (never again necessary) provides a 
permanent maintenance base upon 


The DAMPNEY COMPANY 


of America 
protective coatings for 


STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 


| 


This is what happened to a cold-water 
tank before it was APEXIORIZED. But 
APEXIOR has kept it from getting any 
worse for nine years. It’s an area of a cy- 
lindrical open-top steel reserve storage 
tank, containing potable Boston city 
water for ice-making. All internal surfaces, 
some badly corroded, were cleaned and 
given two coats of APEXIOR NUMBER 3 
in 1935. Photograph was made after seven 
years. No touching up or re-coating has 
been required since. The coating remains 
in good condition. 


which APEXIOR protection can be es- 
tablished. APEXIOR is shipped for use 
as received — no thinner permitted. 

Here’s economical insurance against 
rust for any cold-water handling equip- 
ment. Get additional details today. Use 
the coupon below. 





tive participant in the launching of 
the National Industrial Advertisers 
Association. 


S. M. Birch 


STEPHEN M. Bircu, advertising 
manager of the Texas Company, died 
April 10 at the Post Graduate Hos- 
pital in New York City. He was fifty 
years old and lived-at 145 East Fifty- 
fourth Street. 

Mr. Birch was born in Robinson, 
Ill., and became a second lieutenant 
in the first world war, after attending 
the University of Illinois and the 
University of Pennsylvania. In 1919 
he worked in the Chicago branch of 
Erwin Wasey & Co., advertising, and 
in 1921 he joined the Fairchild Pub- 
lications Co. in Chicago. He then re- 


turned to Erwin Wasey, where he 
was assigned the account of the In- 
dian Refining Co., now part of the 
Texas Co., and later joined the Texas 
Co. as advertising manager in 1938. 


Frank C. Ailen 


FRANK Berry ALLEN, of Flat Rock 
road, Narberth, head of Allen-Sher- 
man-Hoff Co., of Philadelphia, Pa., 
and president of the Metropolitan 
Philadelphia Society for Crippled 
Children, died suddenly April 8 of a 
heart attack in Tampa, Fla. He was 
57 vears old. 

Mr. Allen was a member of the 
Union League, the Engineers Club 
and Merion Golf Club. He was in 
Florida on a combined business and 


> health trip when stricken. 
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The Lunkenheimer Co., Cincinnati, 
Ohio, on March 13 elected the follow- 
ing officers and directors Frank P. 
Rhame, President and General Man- 
ager; Homer E. Lunken, First Vice. 
President and Assistant General Man- 
ager; Harry A. Burdorf, Vice-Presj- 
dent, Sales; Charles W. Burrage, Sec- 
retary; Chester C. Isekeit, Treasurer 
and Controller. Directors are Harry 
A. Burdorf, Henry G. Frost, Chester 
C. Iskeit, Carl M. Jacobs, Edmund P, 
Lunken, Homer E. Lunken, Frank P. 
Rhame. 


The International Nickel Co., Inc,, 
Development and Research Division, 
announces the formation of the fol- 
lowing newly created sections of the 
Division called Industrial Chemicals 
Section to be headed by O.°B. J. 
Fraser; Corrosion Engineering Sec- 
tion, with F. L. LaQue in charge; Iron 
and Non-Ferrous Casting Section, 
headed by Donald J. Reese. 


At the annual meeting of the share- 
holders, approval of a change in name 
of The Eagle-Picher Lead Co. was 
voted. The company now is to be 
known as The Eagle-Picher Co. For 
many years Eagle-Picher has engaged 
in the manufacture and sale of nu- 
merous products that are not made of 
lead and the management felt that 
the use of this word in the title re- 
stricted the public concept of the 
scope of the company’s activities. 
This change in name does not affect 
two wholly owned subsidiaries, The 
Eagle-Picher Mining & Smelting Co. 
and The Eagle-Picher Sales Co 


Foster Wheeler Corp. has recently 
elected John E. Kenney and E. R. 
Goodrich as vice-presidents of the 
corporation. Mr. Kenney has been 
director of the western offices with 
headquarters in Chicago since 1940 
and Mr. Goodrich has been associated 
with the corporation since his gradu- 
ation from Yale University in 1912. 


The United States Rubber Co. states 
that 53 new synthetic rubbers were 
produced in the three synthetic rub- 
ber plants operated by the company 
during 1944. Of these new rubbers 8 
types have been adopted for regular 
use in the manufacture of rubber in- 
sulation of electric wire and cable, 
porous rubber storage battery sep- 
arators, asbestos sheet packing, and 
pressure sensitive adhesives. It is 
stated that during the past year 14 
million pounds were made for these 
special purposes. Of the other 45 
types many are being evaluated and 
it is expected that additional uses 
will develop. 


Westinhouse. Electric & Mfg. Co. 
has recently formed an Aviation Gas 
Turbine Division for the manufacture 
of military and commercial gas tur- 
bine aircraft engines, on the 
jet engine already developed by this 
company for the Navy. Vice-Presi- 
dent L. E. Osborne states that the 
new engine is expected to produce 
more propulsive thrust for its weight 
than any other aircraft engine built 


May, 1945— POWER PLANT ENGINEERING — Chicago, Ill. 











Electric Flow Meter Mechanical Flow Meter 
Null Balance Principl High Torque—Tiltag U-Tube 
Dee ee do0 Described in Publication 3010 


Publication Publication 
No. R-100A No, R-100A 


Re ee 


H 
F 


aonaee Ring Balance Meters 
Desctbed ie in Pebliotion 3010 Guided Float Rotameters Described in Publication 3010 


Weir M 
Linameter-—For Viscous Gas or Air Flow R To Measure low of Liguids er 
Stationary U-Tube Meter Volatile Corrosive Fluids For low Seatie Pressure Cas , . Weirs Of various sha 8 
Described in Publication 3010 Described in Publication 3010 Described in 30. Described in iw Publication 30 3010 





COCHRANE CORPORATION eo 3123 North 17th Street e¢ PHILADELPHIA 32, PA. 


COCHRANE 


HOW 80 YEARS: DES GNERN RIG aia 80 YEARS DESIGNERS AND MANUFACTURERS OF STEAM POWER PLANT EQUIPMENT 


May, 1945— POWER PLANT ENGINEERING — Chicago, III. 








to date. It will power combat air- 
craft of the U. S. Navy. 

George H. Woodard, formerly man- 
ager of the company’s New Products 
Division at East Pittsburgh, Pa., will 
be the manager of the new manufac- 
turing division which will have its 
headquarters at the Westinghouse 
South Philadelphia Works. 

W. F. Boyle, who formerly co-ordi- 
nated gas turbine activities within 
the Steam Division has been named 
sales manager of the new division. 
Reinout P. Kroon has been named 
manager of the Engineering Depart- 
ment and Samuel S. Stine wiil be 
manager of manufacturing for the 
Aviation Gas Turbine Division. 


Elliott Co., Jeannette, Pa., has 
elected W. A. Elliott, vice-president 


in charge of sales. Also, Ronald B. 
Smith, manager of engineering re- 
search and development, was elected 
vice-president in charge of engineer- 
ing.. M, G. Shevchik, secretary, was 
elected secretary and treasurer. Re- 
elected officers include: Grant B. Ship- 
ley, board chairman and president; 
F. H. Stohr, assistant to the presi- 
dent; R. W. Owens, vice-president in 
charge of manufacturing, and Dundas 
Peacock, controller. 


Baldwin Southwark Division of the 
Baldwin Locomotive Works in con- 
junction with Westinghouse Electric 
& Mfg. Co., has developed a new 
method of molding rubber on a small 
high speed press which is said to 
effect a substantial reduction in cur- 
ing time compared with conventional 








parently difficult tube-cleaning problems is 
really easy with Wilson Tube Cleaners—in 
eight or nine cases out of ten, it can be done 
without designing new or unconventional 
motors, cutter-heads, cutters or accessories. 
A review of literally thousands of special 
tube-cleaning problems presented to Wilson 
engineers shows that 80% to 90% were sat- 
isfactorily solved by selecting the right com- 
bination of Wilson parts. In other words, a 
combination of one of the many Wilson 
motors and cutter-heads or brushes, plus ac- 


Modern tube- 
cleaners for the 
problems of to- 
day. 


THOMAS C. 


21-11 44th AVENUE, LONG ISLAND CITY 1 


WILSON 


ee 


LE 


cessories such as universal joints, shafting, 
ete.—solved the problem. 


A copy of The “Tube Cleaners ,Check-List” 
will help you make this selection. It contains 
a selection guide, showing many of the 
standard Wilson motors and cutter-heads — 
with ideas as to when they can be used most 
efficiently. In addition, it gives valuable hints 
on operation and maintenance of tube clean- 
ers—plus a handy table of Wilson Tube 
Cleaner sizes. Your copy will be sent on re- 
quest and without obligation. 


inc. 
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equipment. The new method is cap- 
able of molding all kinds of mechan. 
ical rubber goods, plumbers’ supplies 
and other items where cavity-molding 
is needed. While this new metiod 
can be used without preheating of the 
material, a still further increase in 
production may be obtained by using 
electronic radio frequency heating 
where possible. 


U. S. Industrial Chemicals, Inc., of 
New York City, has acquired the ex. 
clusive manufacturing and sales rights 
of the PiB Chemical Co., makers of 
PiB liquid insulation; a product ex- 
tensively used as a protection against 
corrosion, a supplementary insulation 
and water-proofing agent for tractors, 
farm machinery and pumps, as well 
as internal combustion engines and 
electric motors. 


Alfred Kauffmann, retired president 
of Link Belt Co.,, was elected a di- 
rector of the Gardner-Denver Co. at 
the recent annual stockholders’ meet- 
ing. Mr. Kauffmann succeeds P. H. 
Gardner, who has resigned his direc- 
torship, because of ill health. 


Enterprise Engine & Foundry Co. 
of San Francisco, has elected the fol- 
lowing men to the Board of Directors: 
G. J. Panario, W. L. Andrews, A. O. 
Stewart, W. E. Butts, C. P. Hoehn, 
C. S. Herbert and C. H. Schimpff. 
The organization of the Board of Di- 
rectors is now: G. J. Panario, chair- 
man; C. P. Hoehn, president; C. S. 
Herbert, executive vice president and 
secretary-treasurer; H. C. McKenna, 
controller and assistant secretary; 
and R. E. Kroeck, assistant secretary. 


Warren Steam Pump Co., Warren, 
Mass., has appointed C. E. Johnson & 
Associates, 401 Bona Allen Bldg., At- 
lanta, Ga., as sales representatives. 
Their territory will comprise the state 
of Georgia, eastern Tennessee, north- 
ern Alabama and eastern Florida. 


American Chain & Cable Co., Inc., 
has recently appointed E. J. Flood as 
General District Sales Manager for 
the Chicago Sales Territories. He will 
continue to make his headquarters at 
400 W. Madison Street, Chicago, IIl. 


The Cooper-Bessemer Corp., Mount 
Vernon, Ohio, has announced the pro- 
motion of C. M. Bovard from the 
position of Chief Draftsman to Design 
Engineer and the elevation of Ralph 
H. Schlosser to Chief Draftsman. Mr. - 
Bovard has been with the corpora- 
tion for the past 20 years and Mr. 
Schlosser has served in the company’s 
drafting room for 31 years. 


United States Rubber Co. has ap- 
pointed Luther B. Martin director of 
tire development and research for the 
company with his headquarters at 
Detroit. 


Baldwin Southwark Division of The 
Baldwin Locomotive Works announces 
the resignation of Frederick G. 
Schranz as vice-president, an of- 
fice he has held since 1941. His re- 
tirement takes place on April 30. Mr. 
Schranz has been associated wi 
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, : boilers — 


e@ Moor Improved Galloway Boiler of the 1880’s. It 

as described as “an internally fired boiler with two fur- 

naces, uniting into one common central flue, which flue con- 

tains numerous conical tubes that cross the flue in nearly 
vertical lines.” 


Down through the years since 1878, Edge Moor has continued to contribute 
to the store of knowledge and experience gained in the building of steam 
generating equipment. Modern demands are for continuous service and high 
ratings with maximum operating efficiency. Edge Moor meets these demands 
through a combination of skillful design, carefully selected materials and 
unsurpassed workmanship. 

Edge Moor boilers are built in all standard designs of any required capacity, 
for drum pressures up to 900 lbs., and adapted to all methods of firing both 
solid and liquid fuels. Auxiliaries include water cooled furnaces, superheaters, 
economizers, air preheaters and steam washers. Complete installation. service 
is available. 

Inquiry as to Edge Moor’s recommendations for your particular requirements 
will be given careful study, and complete proposals will be promptly submitted. 


EDGE MOOR 


CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 


STEAM GENERATING EQUIPMENT 


May, 1945—- POWER PLANT ENGINEERING -— Chicago, Ill. 





Baldwin since 1915. Baldwin also an- 
nounces the appointment of Robert 
G. Allen as General Manager of 
Baldwin Southwark Division. He has 
had many years of experience as an 
executive in industrial plants and 
more recently has seen service in the 
U. S. Army, having attained the rank 
of Lieutenant Colonel in February, 
1943. He was placed on the inactive 
list in January, 1945. 


Westinghouse Electric & Mfg. Co. 
has announced the following changes 
in personnel: Patrick W. Cross be- 
comes manager of the Sao Paulo of- 
fice of Westinghouse Co. in Brazil; 
W. W. Parker, becomes Regional En- 
gineer in the Rio de Janeiro Office; 
Ellis L. Spray becomes vice-president 
of the company in charge of elevator 





and air conditioning activities with 
offices at Jersey City, N. J.; Ross 
Rathbun and Walker G. White will 
continue as managers of the air con- 
ditioning and elevator divisions. 


The Ohio Injector Co., Wadsworth, 
Ohio, has appointed Joe W. Greene 
as general sales manager. 


The Henszey Co., Watertown, Wis., 
announces that J. O. and C. U. Mar- 
tin, 637 Minna Street, San Francisco 
3, Calif., have been appointed North- 
ern California agents for Henszey 
Boiler Plant specialties. 


Climax Industries has announced 
that John H. Seippel, formerly Gen- 
eral Manager of Hoffman Specialty 
Co., has joined Climax Industries as 








High grade gas, by-product and stez 
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High grade gas, by-product, steam and 
domestic coal hom ase Cc ty, Va., 
on the Interstate Railroad. 
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High grade, high volatile steam and 
-product coal from Wise County, 
a., on the Interstate Railroad. 
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A laboratory controlled product 
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Coal from the Fire Creek 
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McDowell County, W. Va., on the 
Norfolk & Western Railroad. 


Genuine New River Smokeless, Beck- 
ley or Sewell seam from Raleigh 
County, W. Va., C. & O. and Virginian 
Railroads. 





Hazard No. 4 and No. 7 steam_and 
domestic coal from Wiscoal, Knott 
County, Kentucky, on the L. & N. 
Railroad. 
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Vice-President. Mr. Seippel will make 
his headquarters in the Civic Opera 
Building, Chicago, Ill. The companies 
in the Climax Industries group in. 
clude Climax Engineering Co., Mc. 
Alear Manufacturing Co., and Han- 
lon-Waters. 


General Electric Co. has appointed 
Carl A. Salmonsen manager of the 
company’s Philadelphia Works and 
Robert Paxton manager of the G-E 
Pittsfield (Mass.) Works. The com- 
pany also announces the early retire- 
ment of L. E. Underwood as manager 
at Pittsfield. 


United States Steel Corp. has an- 
nounced the following _ personne] 
changes: John J. Hefferman has been 
ge purchasing agent of the 
Atlas Lumnite Cement Co. and the 
Universal Atlas Cement Co., subsidi- 
aries of U. S. Steel. He succeeds 
Richard B. Hynes who died on March 
21. Myron E. Capouch has been ap- 
pointed assistant manager of the wire 
rope and construction materials divi- 
sion of American Steel & Wire Co, 
succeeding B. S. Pease who retired 
after 36 years service. Clarence EF, 
Wynn has been promoted to manager 
of the industrial relations for Tubu- 
lar Alloy Steel division plant in Gary, 
Indiana. He follows Gray D. Hobby 
who has been transferred to a corre- 
sponding position in the company’s 
Lorain Works. 


Corning Glass Works has announced 
the following appointments in the 
Technical Products and Bulb and Tub- 
ing Divisions of their company: Ed- 
ward C. Leibig becomes assistant to 
the director of glass technology; Jus- 
tin J. Pfeiffer has been advanced from 
manager of the company’s Central 
Falls, Rhode Island, plant, to man- 
ager of manufacturing for the Tech- 
nical Products Division; D. Kenneth 
Shaddock succeeds Mr. Pfeiffer as 
manager of the Central Falls plant 
being advanced from production su- 
perintendent of this plant. 


The Briggs Clarifier Co. of Wash- 
ington, D. C., has appointed Mack 
Sales, 425 East Platt Street, Tampa, 
Florida, as distributor for this state. 
Also LaGrave and Company, 812 ist 
National Bank Annex, Mobile, Ala- 
bama, to handle distribution of the 
company’s products in central and 
southern Mississippi, in southern Ala- 
bama and in northwestern Florida. 


American Engineering Company, 
Philadelphia, announces the appoint- 
ment of three additional sales agents: 
Milton G. Brown, 1847 East 28th St., 
Minneapolis 7, Minn., representative 
in’ Minnesota, North Dakota, South 
Dakota, and northwestern section of 
Wisconsin. J. J. O’Shea, 305 Tech- 
wood Drive, N. W., Atlanta, Ga., rep- 
resentative in Alabama, Florida, 
Georgia and South Carolina. Thomas 
C. Messplay, 5916 McGee St., Kansas 
City, Mo., representative in the states 
of Kansas, Oklahoma and the western 
section of Missouri. 


John L. Young has been elected to 
the newly-created position of vice- 
president in charge of engineering of 
the National, Tube Co., a subsidiary 
of U. S. Steel Corp. Mr. Young has 
been vice-president of industrial re- 
search and development of the United 
Engineering & Foundry Co. in Pitts- 
burgh. 
























HOW AMERICAN INDUSTRY PRODUCES MORE, FASTER, BETTER—WITH BOWSER EXACT LIQUID CONTROL 
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Here’s a Bowser Liquid Control Installation. that 


PAYS 100% DIVIDENDS ANNUALLY 
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Anationally known plant in New 
York State installed a Bowser 
2-meter Soluble Oil Proportioner 
for grinding and cutting solutions 
used in seven different depart- 
ments. Previously the solutions 
were mixed in open drums and 
distributed manually. 


RESULTS ... 

1. Three laborers, one for each 
shift, were released for other work. 
Estimated annual saving— 
$9,360.00. 


2. Soluble oil consumption was 
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reduced 10%. Estimated annual 
saving—$900.00. 


3. Space for two storage drums 
was saved in each of seven de- 
partments. The proportioner and 
tanks in the oil house take only 
30 square feet. 


The first year’s saving on labor 
and oil far more than paid for the 
entire installation. After that, it’s 
“‘velvet.” 


Virtually every plant has a posi- 
tive need for something Bowser 
makes. In the power industry 
Bowser Liquid Control—tur- 











bine oil conditioners, filters, 
force feed lubricators, for in- 
stance, are doing a better job. 
Operating tests, conducted by 
impartial experts, have shown 
that oil, if kept perfectly clean, 
remains as good as new. Bowser . 
Pressure Filters, working under 
severe power plant operating 
conditions have demonstrated 
their ability to keep oil clean 
much longer—thus prolonging 
equipment life and saving 
money. BOWSER, INC., Dept. 

Fp 4-E, Fort Wayne 2, Ind. 


BUY WAR BONDS 





The Name That Means 





Not only has Bowser’s war production earned 
the Army-Navy “E” .. . Bowser equipment has 
helped earn it for scores of other companies. 


' Exact Control of Liquids 
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CORAVOL Is PART OF 
A COMPLETE TECHNICAL 
SERVICE WHICH PROVIDES 
SPECIAL FORMULAS OF 
TREATMENT FOR: 


Boiler Feed Water... 
Hot Water Supply... 
Refrigerating Brine ... 
Cooling and Condenser 
Water .. . Rapid Scale 
Removal . . . Coagula- 
tion... Algae Control 





The use of CORAVOL saves you costly 
pipe repairs, replacements, maintenance 
labor, hours and days of shutdown loss. 
CORAVOL (1) prevents corrosion in 
ae oe som, cleans 
out clogging rust its ly 

ent. Thus, CORAVOL tects an 
— effectiveness ——— transfer = 
surfaces; restores original capacity 
lines and the operating efficiency of 
valves and traps. 

CORAVOL . — a aie Soodwreer 
treatment. It is designed expressly for 
use in steam Because CORAVOL 
volatilizes and condenses with the 
steam, it circulates thruout your entire 
steam system and protects ail zones 
from corrosive a 

For 8 years, CORAVOL has proved its 
value in hundreds of steam heating, 
process and power plants in more than 
20 different industries. 

Mail the coupon TODAY for complete 
FREE data about the CORAVOL process. 





NAME_ 


WESTERN CHEMICAL COMPANY 

115 Washington Street — Kansas City 6, Missouri 
Without obligation to me, please send 
complete data on the CORAVOL Process 


TITLE. 





HAVE 20 fut uf uith Corrosion ta — 
Your Steam and Condensate Lines 








COMPANY. 








ADDRESS. 









CITY AND STATE 


(1) 























May, 1945-—— POWER PLANT ENGINEERING — Chicago, Ill. 





Allis-Chalmers Mfg. Co., Milwaukee, 
Wisconsin, has reappointed F. §S. 
Cockburn as field representative of 
the company in Peru, a position he 
held prior to the outbreak of World 
War II. In his new assignment he 
will work in conjunction with distrib. 
utors for Peru, The Peruvian Tradi 
og oe Ltd., South America. He wi 
be located in Lima, Peru. 


R. H. Elliott has been appointed by 
Westinghouse Electric Supply Co. as 
District apparatus and supplies man. 
ager, with headquarters in Philadel. 
phia, Pa. He has held a similar posi. 
tion at Pittsburgh. 


Hagan Corporation, Hall Labora 
tories and Calgon, Ine., have an- 
nounced that Russell Lang, field servy- 
ice engineer, has joined the Hall Lab- 
oratories field service staff at Los 
Angeles, under Ray Sullivan. He will 
devote his principal efforts to boiler 
water conditioning aboard merchant 
marine vessels. 


N. B. Graham, formerly vice pres- 
ident in charge of industrial sales for 
Elgin Water Softener Co., recently 
became associated with Graver Tank 
& Mfg. Co., Inc., in charge of water 
treating and process equipment sales 
in the Tampa, Fla., area. 





Power Output of 
Grand Coulee 


GRAND COULEE DAM power plant 
turned out more than 540,000 kw-hr 
of electric energy during March and 
brought its total since the beginning 
of operation in March, 1941, to nearly 
14,000,000,000 kw-hr, Frank A. Banks, 
regional director of the Bureau of 
Reclamation, reported recently. 

It was also stated that the past 
four years have shown a steady 
growth in Grand Coulee Dam’s con- 
tribution to war industries consuming 
huge blocks. of electrical energy. In 
1941, the production of the power 
plant on the Columbia River was ap- 
proximately 209,980,000 kw-hr; 1942, 
1,942,000,000 kw-hr; 1943, 4,115,000,- 
000 kw-hr; 1944, 6,051,000,000 kw-hr 
and the first three months of 1945, 
1,560,000,000 kw-hr. 

At present, only one of the two 
power houses at the dam has been 
equipped with generators and the to- 
tal installed capacity of this section 
is 818,000 kw. Eventually the com- 
bined capacity of both power houses 
will be 1,890,000 kw. 


Network Calculator 


Armour Research Foundation of 
Illinois Institute of Technology by 
means of a new $80,000 a-c_network 
calculator purchased from Westing- 
house Electric & Manufacturing Co., 
is now in position to analyze difficult 
problems in power system design and 
operation economically and accu- 
rately. 

This service for such study and 
analysis is provided on a co-operative 
basis. Participating companies inter- 
ested in making sure of a definite 
time each year, have purchased time 
























@FROM JOHN DEERE’S ANVIL GREW 14 GREAT FACTORIES 


QUALITY FARM 
EQUIPMENT 








SKINNER “UNIVERSAL UNAFLOW” STEAM ENGINES 
Generate Electric Power in 7 of These Plants 


ROM Vermont in 1836 a Yankee started 
west, carrying with him a small bundle of 
tools and a much smaller bundle of cash. But 
John Deere also carried with him a thorough 
mastery of the mechanic and blacksmith trades, 
as well as inventive genius and breadth of vision. 


In the waxy, black soil of the prairies that 
stuck to the old-fashioned iron plows, JohnDeere 
found his opportunity. He believed that steel was 
the answer—and proved it. His plow, fashioned 
from a broken saw blade salvaged from a neigh- 
boring sawmill, was an immediate success and 
became known as “John Deere’s Self-Polisher.” 


From this small beginning, over a hundred 
years ago, the House of Deere has been insep- 
arably linked with agricultural equipment, such 


50-kw. ‘‘Universal Unaflow’’ engine- 
generator units in the Dain Manufacturing Com- 
pany plant of Deere & Company, Ottumwa, lowa. 


as plows, corn and cotton planters, hay machin- 
ery and scores of other items in its complete 
line of farm implements. 

Skinner Engine Company is proud of its 
long and happy association with Deere & Com- 
pany. Economical, dependable power is being 
generated in seven Deere plants by nine Skinner 
“Universal Unaflow” Steam Engines—with effi- 
cient use of the. exhaust steam for heating and 
processing. This is not an unusual example, for 
in practically every type of industry savings are 
being made where far-sighted management is 
using Skinner engines for electric power gener- 
ation. It will pay you to investigate the possi- 
bility of substantial savings in your own busi- 
ness. Case studies pertaining to your particular 
industry will be sent upon request. 


Do More Than Before—Buy EXTRA War Bonds 


For Over 75 Years, Doing One Thine We ell—Building Steam Eneines 


SKINNER ENGINE COMPANY, 


ERIE, PA. 
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Don't Weaken Your Pipes 
By Welding Them Wrong 


y € Improved 
WESTPORT 


Old Style » 
BACKING RING 


THE WESTPORT JOINT 


Produces SOUND Welds 


Horst wh} rn. Westport Patented Joint welding 
permits fusion buttwelded joints to be 

made from one side only, with complete penetration 
to the root of the weld. This new method... 
especially suitable in the welding of heavy wall pip- 
ing for high pressure temperatures ... is proving 
satisfactory in lines operating at 1250 pounds per 
square inch and 925 degrees F. total temperature 
steam service, on installations made as early as 1939. 


The Westport Welded Joint provides: 


(1) Greater Flexibility in Alignment (4) No sacrifice in strength of the 
of pipes, valves and fittings. pipe due to removal of wall or 
Backing Ring. 
(2) Complete penetration to root of (5) Smooth pipe contour at base of 
weld. weld with no “icicles” or protru- 
sions. 
(3) No constriction in pipe area due (6) Meets A.S.M.E. Code Require- 
to Backing Rings. ments. 


1899 1945 


WRITE FOR BULLETIN AND DETAILED LITERATURE WITHOUT DELAY 


W. K. MITCHELL & CO., Inc. 


PHILADELPHIA 46, PENNA. 





on a unit basis. One unit permits the 
use of the board for one week each 
year for a period of 12 years. Seven. 
teen Mid-west companies have thus 
far made up the sponsor group. 

Characteristics singular to any one 
power system can be reproduced in 
exactness but in miniature on the 
a-c network calculator. Hence, in 
determining solutions which would 
ordinarily be reached only through 
time-consuming mathematical manip- 
ulations, an electrical engineer can 
set up in miniature an interconnected 
power system representing major 
transmission lines extending for hun- 
dreds of miles and measure the dis- 
tribution of power and voltages at 
different stations under various con- 
ditions. 

Circuit elements are available to 
represent simultaneously 12 generat- 
ing stations, 100 transmission lines or 
transformers, 40 loads and 18 vari- 
able ratio transformers. Engineers 
analyzing power system operation 
can, from the readings on the board, 
determine the effect of additional 
loads, methods by which additional 
loads may be carried, or the system 
changes that can be made. The min- 
iature system reproduced on the board 
can be adjusted to simulate any oper- 
ating condition on the power system 
itself. Since accurate measurements 
are possible at all points, the effect 
of changes in equipment or condi- 
tions can be forecast economically 
and correctly. 


Mobile Substations 
for U.S.S.R. 


TWENTY MOBILE UNIT SUBSTATIONS 
have recently been shipped to the 
Union of Soviet Socialist Republics 
by General Electric Co. Designed and 
manufactured to restore electric power 
in devastated areas and towns until 
local equipment can be placed in serv- 
ice, these units are the first complete, 
trailer-type substations to be exported 
for service in war-torn areas. Ten of 
the units are rated 1000 kva and the 
remainder are rated 1800 kva. 

Each unit is an entirely self-con- 
tained electric substation, and _ in- 
cludes a disconnecting switch for the 
incoming ‘high-voltage line, high- 
voltage power fuses, lightning arrest- 
ers, a three-phase power transformer, 
and a metal-clad switchgear equip- 
ment for two or three outgoing feeder 
circuits—all mounted on a_heavy- 
duty, eight - wheeled, highway - type 
trailer. The trailers may be drawn 
by suitable trucks or tractors, and are 
capablé of traveling at a speed of 40 
mph over paved highways. 

The substations have a high-voltage 


rating of 35,000-v, and can be used . 


throughout Russia because this sub- 
transmission voltage has been stand- 
ardized. This voltage may be stepped 
down to either 3150 or 6300-v. The 
high-voltage switch and fuse equip- 
ments, as well as the metal-clad 
switchgear equipments, were manu- 
factured as complete sub-assemblies. 

The transformers are of the self- 
cooled t, with supplemental cool- 
ing fans. Operatiiie attention has been 
minimized by the use of transformer 
thermal relays which automatically 
start the cooling fans when required, 
sound an alarm if the transformer 
loading produces an abnormal tem- 
perature rise, and trip the feeder cir- 
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ELGIN WATER SOFTENER 
gives 12.600 gallons more soft water 


DOUBLE 
CHECK 
MANIFOLD 
SYSTEM 


ORDINARY | 
ANIFOLD | 
5 


UMITED 
TEOLITE 2 

YSTEM | SOFTENING 

| CAPACITY 








ORDINARY DESIGN 


HEF is a typical example of Elgin performance. 

The two water softeners diagrammed above are 
identical in size (36” x 72”). Each uses synthetic zeo- 
lite to soften ten-grain water. In actual performance, 
the Ordinary Design softens only 26,500 gallons of 
water per regeneration, while the Elgin Design sof- 
tens 39,100 gallons of water per regeneration. Think 
of it—12,600 gallons or 47.5% more soft water with 
the Elgin! 


The reason for this remarkable increase in soft 
water output is shown in the illustrations above. Note 
the far greater zeolite content of the Elgin — made 
possible by an ingenious “Double-Check” manifold 
system. This design makes the deeper bed possible 
without loss of zeolite—a loss that the ordinary wa- 
ater softener attempts to avoid during backwashing 
by using a shallow,zeolite bed, as illustrated. 


ELGIN SOFTENER CORPORATION, 136 N. Grove Ave., Elgin, Ill. 
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47.5% 
MORE 
IEOLITE 
SOFTENING > 
CAPACITY." 


BA 


ELGIN DESIGN 


Of course, more zeolite means more soft water out- 
put, for it’s the zeolite that softens water. But the 
“Double-Check” manifold system goes beyond that 
. .. prevents zeolite loss . . . permits zeolite to be 
washed cleaner . . . prevents packing and channeling 
of the bed. Thus the brine reaches every granule of 
zeolite, producing more efficient regeneration with 


less salt consumption. 


INCREASE THE SOFT WATER OUTPUT OF 
YOUR PRESENT WATER SOFTENER WITH 
"DOUBLE-CHECK" MANIFOLD SYSTEM 


The "Double-Check” manifold system can be quickly in- 
stalled in water softeners of any make. This change sup- 
plemented by remarkable high capacity ELGIN ZEOLITE 
when required will greatly increase soft water output and 
operating efficiency. The cost of such modernization is sur- 


prisingly low. 
For facts about the Elgin Water Softener or modernization 
of your present water softener, write for Bulletin 603. 


WATER CONDITIONING FOR EVERY NEED 
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MURRAY 


Do you need additional POWER? Are you losing POWER by allowing 
steam to go through reducing valves to process? Have your plant changes 
thrown your plant heat balance off from the way it should operate? 

Correct the situation with a MURRAY STEAM TURBINE GENERATOR 
SET, properly designed for your present operating conditions. Whether 
your plant needs a straight non-condensing unit, or one designed for 
bleeder or mixed pressure operation, MURRAY has already built a sim- 
ilar macine, now in satisfactory operation for a number of years, among 
the numerous machines furnished industrial and municipal plants. 

There is a MURRAY sales representative near you, ready to serve you, 
with information or guidance in planning. 


MURRAY also produces: 


Multistage and single stage Mechanical Drive Turbines 
Verticle single stage turbines 

High Speed Reduction Gears 

Steam Boilers 


MURRAY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters ef a Century 








How 266 Field (alls Help Us Holp You .. . 


go the last three years 
POWER PLANT ENGINEER- 
ING’S field staff has been ringing a 
lot of power plant doorbells, crawling 
under steam pipes, gathering first- 
hand reports from readers about 
their. varied problems of operation 
and maintenance . . . The purpose of 
these continuing on-the-job chats— 
which total 266 to date—is to make 
sure that our magazine is geared to 
the practical needs of our readers. 





cuit breakers to remove the load and 
protect the transformer before an 
excessive temperature is reached. 


Johns Hopkins University has re- 
cently opened a Maritime Training 
School for engineer officers of the 
merchant marine, under the War 
Shipping Administration. The new 
course is to last-four weeks per group 
and is designed to instruct maritime 
engineer officers on combustion con- 
trol of boilers and similar subjects, 
Hall Laboratories of Pittsburgh has 
been designated to give instruction in 
chemical combustion control. 


David E. Acker, chemical engineer, 
has recently joined the staff of Ar- 
thur D. Little, Inc., Cambridge, Mass,, 
industrial research organization. Mr, 
Acker was previously associated with 
the B. B. Chemical Co. 


The ASTM Executive Committee 
at its meeting-on April 10 decided to 
cancel the five-day regular Annual 
Meeting of the Society (scheduled for 
Buffalo, June 18-22 incl.) and instead 
to plan for a business session or ses- 
sions to be held probably the last 
week in June in New York City. This 
will permit actions on the formal 
standards to be consummated and 
Society business to be conducted. Also 
cancelled is the Exhibit of Testing 
Apparatus and Related Equipment 
which had been scheduled for the 
Annual Meeting. These actions were 
taken in full cognizance of the trans- 
portation situation and after consul- 
tation with officials of the Washing- 
ton Committee on Conventions and 
the ODT. The Society will proceed 
with the printing of its technical pa- 
pers and reports that would normally 
have been presented and these will 
be distributed to the members as is 
customary. The Society’s technical 
committees are: holding meetings at 
various times and places and its work 
on specifications and tests for mate- 
rials continues intensively. 


The name of the Steel Heating 
Boiler Institute, Inc., has officially 
been changed to Steel Boiler Insti- 
tute, Inc. The membership of this 
Institute includes manufacturers of 
various types of steel heating and 
power boilers and it has been thought 
that the use of the word “Heating” 
in the name implied restrictions on 
the products of the ‘manufacturers 
which do not exist. 


The reports made by United States 
Rubber Co. show that the production 
of special synthetic rubber latex now 
exceeds one and one-half million 
pounds per month at the Govern-. 
ment’s latex production plants, oper- 
ated for Rubber Reserve Co. This 
liquid form of synthetic rubber re- 
places natural rubber latex where it 
was used in the manufacture of most 
synthetic rubber tires, and in fabric 
and paper impregnation. 

Nearly ten million pounds were 
produced last year, at the Naugatuck 
plant and production by the end of 
this year is expected to reach two 
million pounds per month. This pro- 
duction compares with a nation-wide 
pre-war consumption of natural rub- 
ber latex of six million pounds per 
month just before the war. 

Synthetic rubber properties are be- 
ing continuously improved and it |s 
highly essential in many military 4s 
well as industrial applications. 
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Adding a new ring or two to the 
old packing in a stuffing box is like 
adding a quart of new oil to the old, 
worn-out oil in your car’s crankcase. It 
doesn’t do much good. To get a pack- 
ing job that will /est—and give proper 


O NEED TO WORRY about too-frequent repack- 
ing when you use Kearsarge! For here is one 
tod packing that won’t wear out or dry out ina hurry. 


Designed for use against high pressure steam, 
Kearsarge retains its original pliability and resili- 
ency even under continuous high temperature and 
high pressure service. The reason is found in its 
unique constfuction—an accordion-folded center 
block of asbestos cloth which forms a natural “res- 
ervoir” for the preserving lubricant and keeps the 


Johns=- Manville 





THERE’S A DISTRIBUTOR NEAR YOU 


protection against scoring, (1) re- 
move all old rings, (2) clean out the 
stuffing box and (3) replace with all 
new packing. Finally, make sure each 
ring is properly seated before install- 
ing the next one. 


packing pliable. Additional resiliency is provided 
by a red rubber expansion back in the center block. 
Around this is a double wrapping of asbestos cloth 
to assure resistance to wear. 


Kearsarge is one of many Johns-Manville spe- 
cialized packings which are minimizing shutdowns 
and helping speed production in thousands of plants 
today. If you have a packing problem, write 
Johns-Manville, 22 East 40th Street, New ij 
York 16, New York. M 
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DESTROYS 
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a Diesel Engine Efficie 


pee 


@ Every operator knows that when pumps or in- 
jection parts become worn, proper combustion 
is seriously impaired. Improper combustion 
means lowered engine efficiency and increased 
maintenance in lapping pumps and recondition- 
ing injection parts. 


The tolerances in fuel oil pumps and injection 
parts are so precise that even the most micro- 
scopic abrasive will cause damaging wear. It is 
not a matter of straining out the nuts and bolts, 
but all abrasives, regardless of size, must 
be removed. 


Many fuel oil filters now in use as both stand- 
ard and auxiliary equipment on diesel engines 
are not capable of removing damaging abra- 
sives. The relative efficiency of fuel oil filters is 
graphically presented in Figures 1 and 2 below. 





FIG. 1—Micro-photo shows 45 times enlargement 
of the abrasives in one cc. of refined fuel oil. Sample 
taken after it had passed engine filter ready for injec- 
tion. Chemical analysis showed—Moisture 3.5%, sedi- 
ment .035%, tarry matter .0475%. 








FIG. 2—Micro-photo shows 45 times enlargement 
of contamination in one cc. of the same refined fuel 
oil after passing one time, full flow, through Honan- 
Crane Fuel Oil Purifier. Chemical analysis sh d— 
Moisture .005%, sediment .0035%, tarry matter .003%. 











@ It is important that any operator of diesel 
engines check the efficiency of his fuel oil filter- 
ing or purifying facilities. Proper combustion 
will quickly pay for the change to an efficient 
fuel oil filtering system. 


Honan-Crane fuel oil purifiers are available 
for direct connection or bulk station use for the 
purification of both refined and crude fuel oils. 
Write for complete information and engineering 
bulletin on purification of Diesel Fuel Oils. 


cy 
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Results of conventional 
strainer type filter 


Results accomplished by 
Honan-Crane Fullers Earth 
fuel oil Purifier 


HONAN-CRANE CORPORATION 


Subsidiary of Houdaille-Hershey Corporation 
301 INDIANAPOLIS AVENUE, LEBANON, INDIANA 





THE ALLPAX GASKET CUTTER 


Manufactured by 


Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 
vented. 


Write for Booklet 


THE ALLPAX COMPANY, INC. 


Distributors everywhere 





Mamaroneck, N. Y. 











The Bureau of Statistics of the 
U. S. Department of Labor has re. 
cently published a 44-page pamphlet 
entitled, “Improvement of Labor. 
Utilization Procedures.” The pam. 
phlet treats the matter of absentee- 
ism among workers, labor turnover, 
training and upgrading, shift sched- 
ules, supervision and wage structures, 
Working conditions and safety are 
also considered. Copies of the pam- 
phlet designated as Bulletin No. 807, 
may be obtained from the Superin- 
tendent of Documents, U. S. Govern- 
aD Printing Office, Washington 25, 


Dr. W. B. Pings, organic chemist, 
has recently joined the staff of Ar- 
thur D. Little, Inc., of Cambridge, 
Mass. Dr. Pings was previously at 
the Experimental Station of E. I. du 
Pont de Nemours & Co. at Wilming- 
ton, Delaware. 


Detroit Edison Co. has announced 
the appointment of Ernest E. Dubry 
as superintendent of the central heat- 
ing department to succeed J. Herbert 
Waiker who was recently elected 
vice-president. 

Rudolph G. Felger has been ap- 
pointed as assistant superintendent in 
charge of plants and coaling stations, 
and Glenn D. Winans as assistant 
superintendent in charge of steam 
distribution and customer relations. 
All three men have had many years 
experience in the central heating de- 
partment of Detroit Edison and are 
registered engineers. 


Gates, Moe and Weiss is the firm 
name of a recently organized consult- 
ing engineering company whose of- 
fices are located at 611 North Broad- 
way, Milwaukee 2, Wis. The prin- 
cipals in this company are Samuel J. 
Gates, Parker A. Moe, and Robert H. 
Weiss, all of whom have had many 
years experience in the practice of 
engineering as consultants and oper- 
ating specialists. 


ae pire teeee 


Seamless Steel Tube Data Book. 
Prepared by the Seamless Steel Tube 
Institute, Pittsburgh 19, Pa. Copy- 
right, 1944, 81%4 by 11-in., 320 pages, 
loose-leaf binder. Price $2.50. 

Inasmuch as the information in this 
book will be subject to revision from 
time to time and as it has been as- 
sembled as a service to manufacturers 
and users of equipment employing 
carbon-steel and alloy tubing, a loose- 
leaf arrangement has been used for it 
is thought to be the most convenient 
type of binding for this type of book. 
It is stated in the foreword that while 
it is believed the data presented herein 
will meet the broad requirements of a 
useful reference book, it has been im- 
practical to include in a single publi- 
cation all the available information 
bearing on the subject. The Institute 
offers, therefore, to be a source guide 
for further data on seamless steel tub- 
ing and its many applications whic 
the users of this book may desire. , 

The book is divided into four prin- 
cipal sections with guide index, cover 
ing General Data; Mechanical Tub- 
ing; Pressure Tubing and Reference 


180 May, 1945— POWER. PLANT ENGINEERING — Chicago, Ill. 





tly m ee ii ; M 
We can simplify our piping...cut installation costs= 


DUO-MATIC CONTROL — Tem- 
perature Regulation and Pres- 
sure Reduction with a SINGLE 

regulator 


WIDE RANGE, RUGGED THER- 
MOSTATIC ELEMENT—100°F 
adjustable temperature. 


SINGLE SEATED for positive 
dead-end control 


METAL DIAPHRAGMS -— No bel- 
lows or packing glands 


RENEWABLE WEARING PARTS 
— 100% interchangeability 
CORROSION & WEAR RESIS- 


TANT—Stainless Steel Hard- 
ened Wearing Parts. 


FOR COMPLETE DETAILS 


REG. U. S. PAT. OFF. 


SELF-CONTAINED 


Anywhere in your plant — wherever you want to guard your least 


or your most important processes with BOTH accurate temperature 
regulation and pressure control, simultaneously — you can easily 
and quickly install the Leslie Temperature Regulator with the as- 
surance of absolute dependability of results. 


¢ EXTREME ACCURACY AND SENSITIVITY 


This Regulator was designed for accurate, dependable control 
where other regulators failed. In brief, it holds temperatures con- 
stant, in the closest limits, with the minimum expenditure of steam. 


¢ MAY WE HELP YOU? Leslie Engineers are prepared to work 
with you to help you select the correct type of Leslie product for 
your needs and to advise you regarding the most effective methods 
of installation. When writing please ee complete details as re- 
eee in our bulletins. 


WRITE FOR BULLETIN 404A 
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ACTUAL SIZE 
photo of Roto 
Junior cleaner 
with wire-flexible 
coupling and ex- 
ponding brush 





zoo crc, cr 
ROTO MOTOR 
The Seer et of the power and endur- 


ance of the Roto Junior Tube Cleaner is its 
extreme simplicity of design and precision 
construction. It has only two moving parts, 
a shaft and a solid blade. Positive contact 
between the blade and the Rotocentric bore 
cylinder assure an undivided air stream and 
freedom from leakage. Its convenient size, 
speed and ease of operation, offer a marked 
contrast with old type, cumbersome external 
cleaners. Send for details. 


ROTO Junior Tube Cleaners 


ROTO Division of Elliott Company 


145 Sussex Ave., Newark | N. J. 








TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 


Pumps Water at any temperature or 
pressure. 
Open float cannot burst or waterlog.. 
Valves and Seat Bronze or Stainless 
Steel. 
Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 
Ask for catalogue and prices 


TEMPLETON BROS., INC. 


699 Main St. Walpole, Mass. 
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Tables. The book is intended to be of 
practical use to engineers in the field 
with useful tables and with only suf. 
ficient text matter to make the using 
of the data convenient for the reader. 
It is thought to be the most complete 


volume on this subject issued for. 


many years and supplementary sheets 
with new data will be supplied from 
time to time. 


Centrifugal Pumps and Blowers, 
By Austin H. Church. Copyright 1944. 
6 by 8% in.; 308 pages; cloth cover, 
published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York, 
N. Y. Price $4.50. 

In view of the indispensable func- 
tion of centrifugal pumps and blow- 
ers in the operation of public utility 
and industrial power plants, industrial 
processes of all kinds, municipal gas, 
water, and sewerage works, and other 
fields too. numerous to mention, we 
agree with the author of this book 
that it is surprising to find no modern 
textbook in English which may be 
referred to by young gfaduate engi- 
neers or in fact any student of the 
subject who must deal with such 
equipment. This book was written to 
fulfill that need. 

The book does not attempt to de- 
velop new theories nor go; into ad- 
vanced problems. It does cover the 
basic principles of design, construc- 
tion and ee along the lines 
of present-day practice. References 
are given .o many recent technical 
papers which may be consulted for 
more complete or advanced informa- 
tion. Examples are given to clarify 
the text and problems with answers 
are included. 

The book begins with an introduc- 
tory chapter on centrifugal machines, 
reciprocating machines, and operation 
and nomenclature of centrifugal ma- 
chines. Then follow chapters on Prin- 
ciples of Fluid Flow; Basic Theory 
of sie and Blowers; Specific Speed 
and ciency of Pumps; Perform- 
ance Curves and Cavitation of Pumps. 
Chapter 6 discusses Design of Radial- 
Type Pump Stage;*Chapter 7, Other 
Pump Impeller Types; and Chapter 8, 
Pump Details and Materials. This is 
followed by chapters on: Pump Ap- 
plications and Selection; Pump In- 
stallation, Operation, and Test; Ther- 
modynamic Principles; Classification 
and Performance Curves of Blowers; 
Design of Radial-Type Blower Stage; 
Construction Details of Blowers; 
Blower Applications; Regulation of 
Blowers; Blower Installation, Opera- 
tion, and Test; and the two final chap- 
ters deal with Disk Stresses and Crit- 
ical Speeds. The book is well in- 
dexed.—C. R. E. 


Results of Publicly-Owned Electric 
Systems. By Burns and McDonnell 
Engineering Company. Copyright 
1944; 6 by 9 in. 44 
cover; plastic back; published by the 
Burns and McDonnell Engineering 
Company, Kansas City, Missouri. 
Price $10.00. 

The new eighth edition, 1944, of 
this well-known electric rate book 
shows the operating records, eafn- 
ings, output, rates, net revenue, valua- 
tion, and other information as to the 
use and cost of electricity in 767 pub- 
licly-owned systems. 

The new volume of 447 pages has 
interesting graphs and tables showis 
the rates and revenues. This ¢ 
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For a given delivery requirement, the higher the 
pump operating speed, the smaller the size pump 
required. Consequently, both first cost, weight, 
amount of floor space and foundation needed are 
less on ‘high-speed designs. Furthermore, in high 
speed units there is less pulsation, less noise and 
less wear. Simple, low-ratio gear-reducers or direct- 
coupling to prime movers are practical with high 
operating speeds, and efficiencies are naturally im- 
proved. 


Why then, if high speed design is so desirable, 
aren’t all such pumps designed on this basis? The 
answer is that it takes unusual skill, design experi- 
ence and manufacturing standards to build pumps 
that will stand up, year after year, under the 
stresses of relatively high speeds. Extra weight must 
be eliminated without sacrifice in strength. Bal- 
ance, both static and dynamic, must be near-perfect. 
Tolerances must be small and finishes flawless. Lu- 
brication must be adequate and unfailing under 
trying conditions, while valves and passages must 
be designed to minimize pressure losses in the 


fluid end. 


Throughout its more than 40 years of experience 
in the design and manufacture of power and hy- 


RELATIVE PUMP SIZE AND 
FLOW CHARACTERISTICS FOR A 
GIVEN DELIVERY REQUIREMENT 


LOW SPEED PULSATIONS HIGH SPEED PULSATIONS 


oe —— —_—— ~+ — ~~ yo ee 


. Se A v v 


ONE REVOLUTION PER UNIT FLOW 





draulic pumps, Aldrich has consistently led the way 
to higher and higher operating speeds. Why not 
get in touch with Aldrich engineers for assistance 
in the solution of your pumping problems? The 
Aldrich Pump Company, Allentown, Pennsylvania. 


REPRESENTATIVES: Birmingham + Bolivar, 
N. Y. * Boston + Chicago * Cincinnati + Cleveland 
Denver « Detroit * Duluth » Houston « Los Angeles 
Pittsburgh * Portland, Ore. + St. Louis * San Fran- 
cisco * Seattle * Tulsa. 
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also covers new information showing 
a comparison of the rates of both pri- 
vate and municipal plants in every 
city of over 5000 population. Over 
half the publicly-owned systems in the 
country have lowered their rates since 
the 1941 edition was issued. A major- 
ity of the 767 systems report “no 
bonded indebtedness.” The type of 
plant, whether steam, diesel or hydro, 
and its form of management are re. 
corded. Every complete record re. 
ceived from publicly-owned systems 
has been recorded. Therefore, the 767 
systems represented may be consid- 
ered a cross-section of what publicly- 
owned systems are doing in producing 
and selling electricity. 

City officials, operators, and man- 
agers of both private and municipal 
power systems will find these operat- 
ing records of much interest and value. 
It is the only book of its kind pub- 
lished, giving rate schedules and re- 
liable statistics of public operation— 


Old Style Trap with 
a complicated piping 
€ 


Simplified 2 I 
: 55.05 


First Cost— 12.65 /200 
Installation fabor Cost +65 175 
Inlets Outlet fitting Cost 06 +33 


INSTALLATION CosT 13.36 19.08 


@ The blackboard illustration 
shows the savings in installation 
cost between a Super-Silvertop 
Steam Trap with simplified 
piping and an old-style trap 
with complicated piping. While 
costs vary in different localities, 
in one locality there was a 
saving of $6.72 per trap in fa- 
vor of Super-Silvertops. Figured 
on a number of traps, such sav- 
ings mount up. Then, too, re- 
member that each time a trap 


is removed from the line for in- 
spection, there is an additional 
cost of $1.75. 


Think about these economies 
when considering postwar 
Steam Trap requirements. For 
true economy, choose Super- 
Silvertops. For complete details, 
send for a copy of the book, 
“How to Choose a Steam Trap.” 


THE V.D. ANDERSON CO. 


1939 W. 96th St. e Cleveland 2, Ohio 


Super-Silvertop 


STEAM TRAPS 





CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
ean be made effective for following month's issue. 


POWER PLANT ENGINEERING 














Cros o ks. 


Chemical Machinery. By Emil R. 
Riegel. Copyright 1944; 6 by 9 in; 
583 pages; cloth cover; published by 
the Reinhold Publishing Corp., 330 
West 42nd Street, New York, N. Y. 
Price $5.00. 

Here is another splendid book by 
Emil R. Riegel, Professor of Indus- 
trial Chemistry at the University of 
Buffalo, that should prove a most 
valuable and interesting companion 
volume to his well known Industrial 
Chemistry, the 4th Edition of which 
was reviewed on page 178 of the Sep- 
tember, 1943, issue of Power Prant 
ENGINEERING. 

The present book is an elementary 
treatise on equipment for the process 
industries and should be particularly 
valuable to engineers and engineering 
students who want to learn something 
about equipment used in processes 
with which they do not have direct 
personal contact. ‘In contrast to In- 
dustrial Chemistry, which dealt with 
the chemical processes and reactions 
themselves and products resulting 
from them, this book on Chemical 
Machinery is almost entirely descrip- 
tive covering the various devices and 
apparatus used in the chemical in- 
dustries. 

The order in which they are de- 
scribed is meant to follow the se- 
quence of events in the chemical 
plant. From the stock pile or quarry, 
solid raw materials go to crushers, 
grinders and screens and then by 
conveyors to the reaction vessel. For 
liquid raw materials the storage tank 
is the starting point, after which 
pumps and perhaps proportioning de- 
vices are required. The same is true 
of gases which must be propelled, 
cooled and washed. Occasionally vola- 
tile solvents must be recovered from 
them within the plant. Materials must 
be mixed, liquids as well as solids. At 
other stages solids must be sep 
arated from liquids by filtration oF 
otherwise. Solutions of solids must 
be evaporated, crystallized and the 
crystals dried. Mixtures of liquids, on 
the other hand, are usually separated 
by distillation. Auxiliary equipment, 
vacuum producing devices and heat 
exchangers are discussed in two chap- 
ters, and reaction vessels, especially, 
kettles, are more closely examine 
subsequent to that. The three com 


(Continued on page 200) 
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Ler Pritchard Power Engineers help you start 
your reconversion on the right track. Don't be caught 
‘out on a limb” when the time comes for quick recon- 
version to competitive low-cost power production. 

Pritchard Power Engineers can transform your 
present thoughts into plans and action—preparing 
you NOW to take fullest advantage of the mitest 
methods and processes. 


Pritchard is equipped to carry the job as far as 
you wish .. . Estimates—Designs—Engineering—Pur- 
chasing—Construction ... one step at a time or as 
a complete job. Write or wire for consultation. No 
obligation. 


POWER DIVISION 
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need help on Ash Removal? 


e Get the help you need by installing the fully pneumatic 
Beaumont “Vac-Veyor” ash handling system. Conveys ashes, 
clinkers, soot from pits, chambers and stack to storage silo with 
minimum of power and labor. No dust. No “‘wetting’’ of materials. 
Continuous operation. Installation as simple as running a pipe 
line. Low first cost. Low operating cost. Minimum 
critical materials required. For details—write: 


BEAUMONT BIRCH COMPANY 


1503 RACE STREET PHILADELPHIA 2, PA. 
SIGNERS » MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 
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NICHOLSON makes a 


Complete Line of Dependable 


Long-Life STEAM TRAPS 
contro. WALVES — 


Nicholson tegged “ig wt Traps are made 
in types for all pressures and every 
power and process purpose: weight- 
operated, piston-opera |. steam, com- 
pressed air, etc. Below, a weight- 
operated unit. Catalog 444, or see 
Sweet's. . 


Nicholson Industrial 

Thermostatic Steam me at 2 

Traps (Type C ‘ holson Cylinder Con- 

above) show, in oe” re gery Pe then cetiaahe 

— tests, substan- ee reer standard types tor 
ly greater drain- f ae many applications. For 

age capacity than a wae seal air, steam, oil, gas, 

any units in their ce i ; tar or water. Also 

esse Bs. oni : : i y lever, foot, solenoid 

oN tN . and motor-operated 

; types. Catalog 543. 


W. H. NICHOLSON & 60. wikes:sarne, ra. 


Valves - Traps * Steam Specialties 








CLASSIFIED ADVERTISING 
HELP WANTED. 


GRADUATE MECHANICAL ENGINEERS, 
—= an snail ys plants. Experi- 
enced enginee , designs, specifications, 
cost estimates, feat bal 

studies and preparation reports. Ability 
direct assistants. Location New York City, 
Give Particulars, os education, experi- 
ence in detail, availability, draft status, 
salary, etc. Submit ee which will 
not be returned, Address Box 1479, Power 
Plant Engine ng. 53 W. Jackson Bilvd., 
Chicago 4, Il. 


GRADUATE MECHANICAL ENGINEERS, 
Experience computation of heat balances, 
economic study of steam cycles and steam 
power plants for utility and industrial 
applications. Some experience in deter- 
mining plant investment and_ electric 
energy and steam production costs desir- 
able. Opportunity to develop parallel ex- 
perience in engineering design of power 
plants. Location New York. Reply must 
give full particulars as to age, education, 
experience in detail, availability, draft 
status, salary, etc.; attach photograph 
which will not_be returned. Address Box 
1480, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Ill. 


MECHANICAL draftsmen and _ engineers 
experienced in steam power plant design 
and detailing work. State age, experience 
and salary desired. WMC rules apply. Write 
Box 1472, Power Plant Engineering, 53 W.; 
Jackson Blvd., Chicago 4, Ill. 


POSITION WANTED 


POSITION WANTED: Stationary engineer 
with many years experience desires per- 
manent connections with progressive: in- 
dustry. Experience includes plants with 
generating capacity up to 250,000 pounds 
per hour, and operating at 650 Psi, 300 
deg. F. superheat. Experience also includes 
electrical generation and refrigeration. Age 
42. Address Box 1476, Power Plant Engi- 
neering, 53 W. Jackson Blvd., Chicago 4, 
Til. 

POSITION WANTED: College Graduate 
with six years’ experience in Power House 
operation wishes to make _ contact with 
organization needing Power House Chemist. 
Experience includes steam generation at 
1400 psi, 650 psi and 275 psi pressures; 
and operation of hot and cold Lime Soda 
Process and Zeolite Process Softeners and 
Evaporators. Now available and draft 
exempt. Address Box 1477, Power Plant 
Engperne: 53 W. Jackson Blvd., Chicago 
POSITION WANTED: Have 20 years’ ex- 
perience in operating and Chief Engineer 
of small and: medium size power plants. 
Good references. Address Box 1478, Power 
Plant Engineering, 53 W. Jackson Blvd., 
Chicago 4, Ill. 


SALESMEN AND AGENCIES 
































t' 

teed quick payout 
saving basis with liberal compensation. 
Address Box 1461, Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago 4, Ill. 
Lago Laci me a otters to ——_e C4 
ne power plant equipment on e 
agency oa Has thorough experience 
steam and power generating equipment 
and accessories. Good sales record and 
contacts in oh ae New York area. 
Address Box No. 1469, Power Plant 4 
neering, Graybar Bldg., New York, N. %- 


EQUIPMENT WANTED 


—, 














Wanted 
Condensing Turbine Generator se 
750 to 1250 kw c ity, 2300 v, 3 phose 
cycles, with Goes enaied exciter, for oper 
ation 150 psi. Not over 15 rs old. Give 
full particulars re same and any available 
condensing equipment. 


Albert C. Wood 
Stock Exe. Bidg., Philadelphia 2, Pa. 
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Lower Half of Crusher Showing Patented Shredder Rings and Eccentric 
for Adjusting Grinding Plate 


These features help reduce R.O.M. or Lump 
to proper combustion size in ONE operation 


One of the surest and most economical ways to get the better coal 
sizing you need to reduce steam generating costs is to install AMERI- 
CAN Ring Crushers. They reduce in one operation run-of-mine or 
lump coal to the proper sizes for unit pulverizers and automatic 
stokers. 


As shown in the views above, the “AMERICAN” differs from any 
other type of ring crusher. Feed entering the top is rolled by the 
tings in a downward movement against the breaker plate where pri- 
mary reduction takes place. Final reduction is accomplished against 
a adjustable grinding plate where any oversize is eliminated by 
gtate bars or screen plates. 


The rotor in the “AMERICAN” consists of a heavy alloy steel main 
shaft to which are keyed steel discs and spiders or cross arms. The 
shafts supporting the rings are of high carbon steel and the rings 
ate installed in staggered arrangement covering the entire grinding 
utface of the machine. The patented shredder rings split the coal 


tather than crush it. 
Guaranteed Performance to of “antnicans” in in 
ne a ' dustrial plants, central stations 
ind service establishments of all kinds are the result of the thoroughness with 
our engineers study individual plant requirements before making a rec- 
ommendation. On the basis of out recommendations, “AMERICANS” are 
guaranteed for definite performance. Let us co-operate on your coal crusher 
s. : ; 


many successful installa- 


AMERICAN PULVERIZER COMP 


REGINATORS 


AND MANUFACTURERS 


a 





D 
NK 


JSHERS 


Ouscnance Zone 


Cross-sectional View of AMERICAN Ring Crusher 


Rings in the “AMERICAN” Ring 
Crusher—weighing 27 Ib. each 
—are of manganese steel. These 
rings apply centrifugal force to 
strike, roll and grind. 


LESS THAN Ic PER TON 


The patented scraper and shred-- 
der rings of the “AMERICAN” 
—an exclusive feature — splits 
the coal and prevents clogging. 
The action of the rings in the 
“AMERICAN” is largely: respon- 
sible for the low cost per ton 
of finished product. Coal can be 
crushed to steker size at a total 
cost of less than le per ton for 
all charges. 


t. Louis 10 
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SUEY SSRO 


The Shell & Coll units illustrated here 
were designed and built by REMPE for 
dewaxing olls at 40 degrees below zero. 
One of the many thousands of REMPE 
jobs for industry. 





LIQUID COOLING 
EQUIPMENT 


The REMPE CO. design and 
build units to fit your individual 
requirements, for liquid cooling 
at low temperatures or liquid 
heat transfer at high tempera- 
tures. 


Designers and Builders of 
Heat exchangers — Liquid cooling 
equipment—Pipe Bends—Shell and 
Coil assemblies — multiple spiral 
coils—welded pipe assemblies—sup- 
ply headers. 


Write us teday for further details or 
send specifications for quotation. 


oe ee eG 


344 No. Sacramento 


Blvd., Chicago-12, Ill. 








The Stout NO-VENT 


——— 


Sail 


Boiler Return System 


Will Give It to You All the Time 


The Stout NO-VENT System will do 
this without reducing valves, orifices, 
traps or steam reheating. By keeping 
the lines and condensing units contin- 
ually free from condensate there is no 
chance for wet steam anywhere. 

Operators of soy bean mills and others 
who thought they had to use reduced 
pressures in their driers, expellers and 
cookers to secure drier steam and hot- 
ter units are getting much better re- 
sults since they discarded their reducing 
valves and all the other equipment for 


DAVID STOUT & SONS ¢ 6N. Michigan Ave. * CHICAGO 2, ILL. 
Steam Condensers © 


Heat Reclaimers @ 


returning condensate through vented 
trap systems. 


The Stout NO-VENT System collects 
condensate as fast as formed, frees it 
automatically of air, foul gases and 
non-condensibles and returns it directly 
to the boiler at the same pressure and 
temperature at which the steam is 
condensed, losses due to radiation and 
conduction excepted. It is simple, fool- 
proof and time tested; insures hotter 
units and increased production. 


Spiro Water Heaters © 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 


Fig. 118 
All-Service 
Separator 


Above: Vertical 
Separator pro- 
tecting Steam 
Engine. 


Right: Horizon- 
tal Separator re- 
moving oil from 
exhaust steam. 


hued the High Cost 
DIRTY, WET, 
OILY STEAM 


Keep It Clean and Dry with 


COCHRANE 


ALL-SERVICE 


SEPARATORS 


You can completely remove moisture 
and solid entrainment from dirty, oily, 
wet steam, air and gases by installing 
Cochrane Separators. Complete puri- 
ficati is d, due to exclusive 
design of baffles and ports which pro- 
duce a direct, unrestricted fall of en- 
trainment, prevent the purified steam 
from passing over the drip area, and 
minimize pressure loss by means of 
extra large port areas. 
Write for details. 


Bx 


COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia 32, Pa. 








DRATHERS SEPARATORS 





Gas Fired Boilers 














RANE 
PECIALTIES 


Aca PRESSURE WALVES] BLOW-OTT VALUES | EAOAUS) Biaes, 
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Nearly half a century 
of engine building experience 
~ ready for you now! 


In the new Viking Diesel, Ster- power. Light weight, unusual 
ling presents the advanced-design compactness, operating economy 
engine of tomorrow—a stationary and job adaptability are features 
power plant backed by nearly fully explained in the illustrated 
half a century of engineering ex- engineering data we would like 
perience. Covering a wide range to send you. Outline your power 
ofjob applications for continuous requirements. Orders accepted 
duty or stand-by service, there now for early delivery. 


are six and eight cylinder mod- Me Oclies Starting ‘siuhtnas-"peibline, 


s—supercharged and unsuper- gas, butane and Diesel, from 85 to 
tharged—from 275 to 650 horse- 1800 horsepower—are also available. 





“KEEP BUYING WAR BONDS” 
) 
All | oan 
\ 


TKING- *HESEL, 


STERLING ENGINE COMPANY, 1272 NIAGARA ST., BUFFALO 13, N. Y. Offices in New York, Washington and Chicago 
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Swartwout 
FEED WATER HEATERS ) 
Save Trouble and Money for DIESEL ENGINE 


Hundreds of Satisfied Users 


° 66 99 
aaa 
YY” can have an adequate continuous 
supply of oxygen-free hot water for 
your boilers, assured by Swartwout’s \) A f k T Y ( () N T R () | 


sound safe construction and guaranteed 
” i The Viking Type R-18 Shut-Down 
trouble-free results. Such ahead System for Diesel Engines, is : 
cuts main n - ; wu jue perated sa‘ ‘ety 
we sundress BP? ; er control to shut down a diesel engine 
plant running smoothly for vitally im- when (1) lubricating-oil pressure be- 


‘ comes too low, or (2) circulating- 
portant production. water temperature becomes too high. 


Swartwout Heaters are engineered Since it is mechanically operated this 

- ‘Si system does not require any electrica 

to ‘ your needs — correct type, size conn ect an A is , ee from, ary 

an ity. ire- 4 jue lown fuses or 

a ee: Nour — other failure of electrical power 
ments gladly estimated. Write for sources. 


Bulletins S-18-D and 8-193. A presemenrinponnive bellows unit is 
. omnes al = po mang a F line 

TW and opera’ trigge ion a 

THE SWAR OUT COMPANY governor lever ae shuts down the 
18511 Euclid Avenue, Cleveland, Obio engine as soon as lubricating-oil pres- 
pe reaches the critical low point; 
milarly, a *e Soenete by-pass 


se in the circulating-water system 
will operate the lever when _tempera- 

uw : tures become excessive. Write for 
Data Sheet R-18. 


Power Plant Equipment TYPICAL APPLICATIONS 























THERMOSTATIC BY-PASS VALVE 
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‘THERMOSTATIC BY-PASS VALVE 


C.w. DISCHARGE TO AADUTOR 
EAT EXCHANGER OF OVERBOARD 








<o i 3-in-1 
: “The St, oniform hoa t sodocad BLOW-CLEAN—SPRAY 


; Z with TORNADO 
by the continuous tuming of the WITH its 1 h.p. G.E. motor, TORNADO 


a Portable Electric Blower blows dust, dirt and eam 
: rotors i in an IMO pump is ideal for _ lint eos of ation) generators, shafting, etc. - Other Viking Products 
: i , it is con- 

ail byrne arom ee other Soke oo’ 6 asda cham: Walaa PRESSURESTATIC AND 

shelves, bins, floors and light salvaging. THERMOSTATIC CONTACT 

With other attachments, it can be made MAKERS 

into a Sprayer, for spraying insecticides. COMPLETE ALARM SYSTEMS 


Keeps equipment and plant clean for in- WALL:MOUNTED 


creased production and lower costs. Saves 
F f ti ia . VISUAL INDICATORS 
‘or information eer for Catalog 1-120-0 power—reduces hazards—lowers upkeep Tachowens 


Request details and FREE TRIAL Offer 
_ BREUER ELECTRIC MFG. CO. 


oy é _SMomienco 40 VIKING INSTRUMENTS, NC. 


DE LAVAL of AM TURBINE CO : a 403 Fairfield Ave. 
ork . Telephone can 
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UNFAILING 


PROTECTION 








Philadelphia PCaneTonaue -MotoRepuceR 


- ++ @ compact; self-contained unif that is particularly suited for driving stokers, con- 


4 


veyort, mixers and other equipment that may be subject to jamming or overloading. 
The MotoReduceR is efficient and dependable in service, truly economical in every 
way and in addition the PlaneTorque feature is always ready to protect the unit 
against the above mentioned emergencies. Whenever a predetermined load limit is 
exceeded, power is instantly and automatically shut off, preventing damage to either 
Cut-away view showing internal con- the drive or the driven equipment. Removal of the excess load makes the unit ready 
struction. PlaneTorque switch responds for service once more. 
te overloads mere quickly than elec- The PlaneTorque feature can be furnished on either vertical or horizontal types of 
trical thermal relays since the mechan- MotoReduceRs which are available in a wide range of horsepowers and ratios. 


ical i f th load 
eetscrmortie ea For full details write for Bulletin MR 40 on your business 


the cut-out switch directly. letterhead 


N 


RF SS SENN 


\ : ; \ \ 


: NY a 
w SS s . 
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LaMOTTE 
BOILER FEED WATER 
TEST UNITS 


The LaMotte Research Department has de- 
yeloped a aus series of chemical tests 
for boiler feed Water control of the fol- 
lowing constituen' 


Phosphates Dissolved Oxygen 
Chlorides Sulfates 
“Total Alkalinity Hardness 

pH (Hydrogen fon Concentration) 





‘or illus- 
booklet describing this equipment. 


Te : : ; LaMotte Testing Equipment to 
The tilting action of some reciprocating pump valves For Boiler Feed Control Garsadiee i * Plant 


causes the seat to wear unevenly—which means the Vacuum, Condenser 
pump has to work faster and faster to carry its load. General Service 


COMBINATION Pump Valves enable you to get theo- 

retical capacity out of your pumps without racing and 

wasting valuable steam. They prevent tilting and con- 

sequent pump slippage because they lift straight. They 

save on repair bills, too, because their seat, stud and : 

springs are made of long-wearing Phosphor Bronze. LaMotte Block Comparator 
for pH Control 


Ask for descriptive folder with dimensions, prices and 
P : Comemvetion, A materials from corrosion is 
further information. more today than ever before. 
The Lape R tte Hesearch Department has de- 
ae > Aa vetuipment cn 
y “ con 
They Match the Fine Performance of Combina eg yee By 
tion Silent Check Valves. Write for copy “7 our Special 
Corrosion Control Report. 


COMBINATION PUMP VALVE CO. - LaMOTTE CHEMICAL 


846 Wiota Street, Philadelphia, Pa. PRODUCTS CO. 
> Dept. P.P.E., Towson 4, Baltimore, Md. 














Consulf Us For: 
CHIMNEYS... 


EXPERIEN CED ENGINEERS HORN OILER SETTINGS 


OR 


GAS TURBINE DEVELOPMENT 


The Elliott Company Research and Development De- 
partment offers unusual opportunities for work in this 
new field of power development. Permanent jobs and 
several key: positions are open to: 


Combustion Engineers 
Process Engineers 
Design Engineers 
Test Engineers 
Checkers 

Detailers 


. This is war work with a future. Write giving 
full details. All replies confidential. 


ELLIOTT COMPANY 


RESEARCH & DEVELOPMENT DEPT. AMERICAN CHIMNEY CORP. 
JEANNETTE, PA. 143 Fourth Ave., New York 3, N.Y. | 


BRANCHES: BOSTON ® PHILADELPHIA 
CLEVELAND ® DETROIT 
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@ A unique combination of automatic coal 
conveying, distributing and stoker firing is 
proving to be a fine investment in cutting 
steam and labor costs and improving boiler 
efficiency in a low pressure boiler installation. 


Coal is conveyed from storage to a point 
above the stoker hoppers by means of a 
Link-Belt Bulk-Flo conveyor ... is distributed 
to hopper spouts by a Link-Belt screw con- 
veyor ... and is automatically fired by Link- 
Belt industrial type stokers. 


Conveyor operation is semi-automatic. Limit 
switches in the enclosed spouts shut off the 
motors when the spout and hopper are filled. 
Other switches in the stoker hopper may be 
set to restart the system when the coal is 
consumed to a low level, provided that the 
gates are properly manipulated. The operator 
is relieved of considerable routine attentive- 
ness. Dust-tight operation assures cleanliness. 
An additional feature is the use of hinged 
spouts to permit access to the boilers for 
cleaning. 


We'll be glad to make a study of your boiler 
room coal handling problem and submit 
recommendations. 

* 


Bulk-Flo combines in a single flexible unit the 
functions of an elevator, conveyor and feeder, 
to handle many flowable materials under all 
conditions of loading. A simple, low-cost solu- 
tion to many handling problems. 





LINK-BELT COMPANY 
Chicago 8, Indianapolis 6, Philadelphia 
Dallas 1, Mi 


40, Atlanta, 
San Francisco 
Seattle 4, Toront 
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Minneapolis 5, 
24, Los Angeles 33, 
0 8. Offices in principal 
cities. 





Take your case for example, Joe 
... the boiler feed water treatment 
you are now using may do a good 
job in the boiler but if it damages 
the packing in the lines and valves 
—you may be overtreating the water. 
A Nalco survey could determine 
the exact kind of treatment best 
suited to your plant conditions... 
and would eliminate the possibili- 
ties of hit or miss treatment that 
accomplishes one thing at the ex- 
pense of another. : 

For top plant efficiency do not 
under-treat or over-treat boiler feed 
water. Your first step?... ask for 
a Nalco survey. Learn about Nalco, 
the system of sc/entific water treat- 
ing. There fis no obligation. 


SCIENTIFIC WATER TREATING 
SERVICE... FOR ALL INDUSTRY 


you 
are right 


9e@e 


: e is sucha | 
wing as too much 


eae cays 

CAbtWebber 
Nalco Representative, 
Philadelphia, Pa. 


NATIONAL ALUMINATE CORPORATION 6224 West 66th Place Chicago 38, Illinois 
Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., 555 Eastern Avenue, Goronto, Ontario 
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BOILER PLANT 


1 Ram Feed Stoker—Bulletin 400 de- 

scribes the Lo-set Lege Sg one of Can- 

on S pee and sizes for needs up to 

uggedly constructed to meet 

pl P acvies demands with trouble-free 

performance backed by five year guar- 
antee. Canton Stoker Corp. 


2 Pneumatic Ash Handling System— 
The economical, labor-saving ‘Vac- 
Veyor” which conveys and delivers the 
ashes to the silo in a completely dry condi- 
tion is described in a bulletin. Beaumont 
Birch Co. 


3 Underfeed -Stokers—The unit type 
electro-hydraulic drive and other 
features which’ help assure even fuel dis- 
tribution and perfect combustion in Flynn 
& Emrich underfeed stokers are described 
in Bulletin 1105. Flynn & Emrich. 


No-Vent Boiler Return—Bulletin ex- 
plains how Stout no-vent boiler re- 
turn system runs continuously, collects 
condensate as fast as formed, saves fuel. 
ys shows guarantee chart. David Stout 


4 Tube Cleaner Data—A new 4-pg Bul- 
letin Y-19, on the Lagonda type 1300 
series tube cleaner, emphasizes the im- 
proved by ppt nacinn system for these ma- 
chines. A cutaway view of the motor, an 
exploded view of its simple assembly, and 
an illustration of its operation in curved 
hy feature the inside spread of this 
etin 


6 Spreader Stokers—Bulletin No. 78 de- 

scribes the fFyr-Feeder multiple 
leander type stoker under the theme 
“burns coal like oil.” The principle of the 
multiple spreader stoker is included with 
detailed illustrations and installation data. 
American Coal Burner Co. 


7 Air Cleaner for Fly-Ash—‘‘Newsfront,”’ 
@ new 4-pg monthly publication by 
the Westinghouse Electric and Manufac- 

Co. describes the latest achieve- 
ments by the Company. Featured in the 
first issue is a story on a new application 
of the Precipitron air-cleaner for the re- 
moval of fly-ash, and a picture page illus- 
trating recent Westinghouse developments. 


ELECTRICAL 


S&S. conneners Motor Catalog—New 16-pg 

GEA-4281 gives ratings, sizes, 
acocterinainn, dimensions, where-to-use 
data and prices of GE AC and DC motors, 
1/16 to 75 hp. General Electric Co. 


o Data Book On Fluorescent Lighting— 

Number one in a series of know-how 
lighting booklets deals with the Fluores- 
cent lamp—what it is and how it operates. 
Contains many helpful diagrams. and 
equipment photos. Westinghouse Electric 
& Mfg. Co. 


10 Electrical Rust Preventive—Bulletin 
describes method which maintains 
the tank in an “electro-negative” or neu- 
tralized state, prevents et ee 
removes the product of any earlier rusting 
Rusta Restor Div., The Johnston & 
nings Co. 


11 Low Speed Synchronous Motors— 
Compactness, accessibility, good line 

power factor and other advantages of El- 

liott synchronous motors, operating at 

speeds of 450 rpm and below, are covered 

in new file size bulletin. Also gives detailed 

veg major construction features. El- 
0. 


12 Terminal Blocks for Control Wiring— 
New booklet describes 10 styles of 
Controlead terminal blocks, originally de- 
veloped for central station and sub station 
control cable connections, and now widely 
used as junction points in any control 
Wiring installation. Booket lists operating 
features, applications, cross-section views, 
dimensions and prices. Burke‘Electric Co. 


13 How Cathode Tubes Work—New 16-pg 
illustrated booklet on “How & y 
Cathode Ray Tubes Work,” including a 
discussion of complete television set-ups, 

been announced by North American 
tay’ pebtiene, 
present-day problems, 
tic h 


Jen- 


ema elp 
convey the idea of how the tube functions. 


HeLPPUL BULLETINS 


FANS, PUMPS, COMPRESSORS 


1 4 Facts a neon Pumps—Bulletin 

No. 304 ctures operating cycle, 
buckets, rotor e.. other features of Black- 
mer rotary pumps. Also shows single unit, 
twin unit, V-belt and various pump types; 
contains capacity curve and other useful 
data. Blackmer Pump Co 


15 Ventilating and Duct Fans—Con- 
densed bulletin describes the new 
Wingfoil fan wheel, the Wingfoil straight 
line duct fan, and the Wingfoil elbow type 
duct fan. “Duct fan” is a new designation 
for what was formerly called an “Ex- 
hauster.” Capacity tables, dimensions and 
engineering data make this a particularly 
valuable bulletin for the engineer. L. J. 
Wing Mfg. Co. 


16 Positive Displacement Blowers—Oper- 

ation and construction features of 
Pottsdown rotary positive displacement 
type blowers and exhausters are described 
in a new 16-pg bulletin issued by Allen 
Billmyre Co. Unit is designed for services 
where volume of air or gas discharged must 
remain constant under variations in pres- 
sure or vacuum. Included are tables of 
capacity for both blowers and exhausters, 
and technical data helpful in the selection 
of a suitable unit. 


17 — Equipment—Bulletin No. WP- 

1099- B37B_ describes Worthington 
equipment, including pumps, ejectors, 
diesel and gas engines, air and gas com- 
pressors, air tools, steam turbines, turbine 
generators, deaerators and deaerating feed- 
water heaters, etc. Worthington Pump & 
Machinery Corp. 


18 Pumps In the War—Attractively il- 
lustrated 20-pg booklet, ‘Warren 
Pumps Went to War,” tells of part this 
equipment is playing on various types of 
fighting craft. Types pictured include main 
boiler feed, circulating, cargo oil, fire and 
general service pumps. Warren Steam 
Pump Co. 


HEATING EQUIPMENT 


9g Heat Transfer Equipment—New Bul- 
letin No. 645 describes Whitlock heat 
transfer equipment, including shell and 
tube and coil types. The. bulletin illus- 
trates design considerations pertinent to 
the chemical peccensne field, such as tube 
bundle and closure construction; specifies 
individual product data including fuel oil 
heaters, water heaters, and power plant 
equipment. The Whitlock Mfg. Co. 


20 Storage Water Heaters—Bulletin 35- 
75P furnishes information on the 
Adsco line of storage and instantaneous 
water heaters, heat economizers and spe- 
= equipment. American District Steam 


21 Direct-Contact Open Heater—Bulletin 
4091 on open feed water heaters de- 
scribes different types of tray heaters for 
various applications, the jet heater, V- 
notch metering heater, convertible tray 
type of heater. Illustrations show various 
combinations of heaters with storage tanks 
and should be of interest to engineers in- 
terested in heating water for boiler feed 
or process requirements. Cochrane Corp. 








22 Air- omeet Heat Exchanger—How the 
new Alco air-cooled heat exchanger 
provides efficient cooling without water is 
explained in Bulletin No. 1035. Applications 
include jacket water for Diesel and gas en- 
gines, lubricating oil a cooling gears, 
steam condensing, gas cooling and vapor 
condensing. American Locomotive Co. 
(Alco Products Div.) 
23 Radiant Heating Handbook—How to 
calculate, design and install radiant 
heating systems = a is described 
in the new ~ ee andbook, Pig nid 
Wrought Iron for aiant Heating, er 
issued by A. M. Byers Co. Procedur 
listed for figuring heat — and piping 
requirements, designing the coils, supply 
and return mains. Factual data is pre- 
sented on the relative merits of locating 
the coils in floor and ceiling. 
24 New Line of Heating Coils—To meet 
the more specialized requirements of 
extended surface heating coils in modern 
air conditioning, heating, drying and pro- 
cessing systems, the Modine Manufactur- 
ing Co. has introduced a new line of cop- 
per blast heaters and booster units. Mo- 
dine coil design features all-copper and 
copper alloy condensers, scientifically die- 
formed fins which are permanently bonded 
to tubes by metal, pressure-resisting 
brazed construction of steam carrying pas- 
sages. Modine catalog 345 contains com- 
plete descriptive and engineering data. 


INSTRUMENTS AND CONTROLS 


% 2 Mechanical Flow Meter — Bulletin 
318B tells about the Builders Flo- 
watch recording and totalizing meter for 
liquids, steam, air and gas. Diagrams show 
recommended meter hookups under var- 
ious plant flow conditions. Builders-Provi- 
dence, Inc. 
26 New Electric Timer—A new electric 
timer Ls No. 1100, has been re- 
leased by the C. H. Stoelting Co., Industrial 
Div. Describes stop clocks, precision chron- 
oscopes, combination timers and impulse 
counters, stop watch controllers, and spring 
wound X-ray timers. These Stoelting —_ 
ers have wide application in measuring 
start-to-stop intervals of relays and instru- 
ments and for checking sequence ~~ 
tions. Circuit diagrams are included 
show correct methods of connecting the 
various timers in test circuits. 
27 Electrical Test Equipment—The ac- 
curacy of laboratory circuits and 
techniques, reduced to simplest terms for 
lay operation in everyday industry, are 
discussed in the “Electrical Test Instru- 
ments” bulletin released by Industrial In- 
struments, Inc. Featured are: direct-indi- 
cating comparison bridge, capacity and re- 
sistance limit bridges, resistance and —- 
citance decades, Wheatstone bridge, vol 
breakdown testers and test fixtures, Kel 
bridge, megohm bridge and megohm saaetr, 
and conductivity apparatus. 
28 Controls for Machine Tools—New 
GEA Bulletin 4254 describes construc- 
tion and applications of GE push-button 
units, selector switches, indicating lights. 
Many diagrams give approximate dimen- 
sions and other useful data. General Elec- 
tric Co. 


Coupon must be filled in completely to secure literature your re- 
quest. Pasting coupon on penny postcard saves time and money. 














FASTER CUTTING 


.. With 


Clipper Masonry Saws 


Your Special Size and Shape 
Brick or Tile can now be “Tailor- 
Made” at a moment's notice! 





The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 
the speed and accuracy with which 
fire brick can be cut for furnace 
repairs. 


This acid brick 
intended for a 
chemical plant 
acid chamberwas 
cutcompletelyin 
two, in 37 sec. 





One of many in- 
tricate cuts per- 
formed on first 
qualityclaybrick ; 
for heat treating | 






furnaces. Made, ~~ 
in 8 seconds. > 


Silica brick cut 
“>>> lengthwise for 
| open hearth fur- 
nace work, only 
9 seconds were 
required to com- 
plete this cut! 






Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 


installed. 





ately 








29 Regulator Dole Coleg 70 contains 
eight sections of useful engineering 
data on reducing valves, temperature regu- 
lators, pump governors, liquid level con- 
trollers, float valves, and sirens. Foster 
Engineering Co. 
Remote Mechanical Control—M. L. 
Bayard and Co. announces a new 
manual describing in detail standard re- 
lated units of a remote mechanical con- 
trol system. Specification and capacity 
gharts are given for the universal shaft 
assembly, steady shaft assembly, and bevel 
zear assemblies. In addition, are details 
on’ layouts for the most effective arrange- 
ment of these standard integrated units for 
such uses as to open or close large valves, 
ventilators, banks of windows, or in con- 
junction with such equipment as cranes, 
‘vindlasses, winches and steering gear. 
31 Load Ratio Control—A voltage regu- 
lator for use on power transformers 
co change taps without interrupting the 
oad and to keep line voltage at proper 
level is presented in a new bulletin on 
toad ratio control by the Allis-Chalmers 
Mfg. Co. Methods of interrupting current 
under load and the equipment used—large 
jial switches for changing taps and con- 
trolling voltages, driving mechanisms used 
for operating switches and circuit breakers, 
and Allis-Chalmers’ automatic ‘feather- 
touch” control—are discussed. 
31 AFecording Gravitometer — Its sensi- 
tivity to. all changes of specific grav- 
ity and other features of the AC-ME re- 
vording gravitometer for insuring the cor- 
rect measurement of gas are described in 
Bulletin No. 30. The Refinery Supply Co. 


PIPING, VALVES, FITTINGS 


32 Remote Control Valves—Bulletin 800 
describes the Grove Flexflo remote 
control valve for any fluid handling serv- 
ice such as oil, water, salt water, chemical 
solutions, gases and air. Just one more 
metallic moving part operates to open and 
close valve. Grove Regulator Co. 
33 Flexible Metal Hose Handbook — A 
new engineering data file on the in- 
stallation of flexible metal hose, has been 
issued by Packless Metal Products Corp. 
Over sixty pages of photographs, specifica- 
tions and line drawings show the correct 
installation practices. Sections show pho- 
tographically how to assemble detachable 
self-sealing hose couplings and self-flaring 
fittings for copper and plastic tubing right 
at the job. 
34 Pipe Joint Compound In Stick Form 
—Folder describes Pipetite-Stik, pipe 
joint compound in handy clean, easy-to- 
use stick form. All that is necessary is to 
rub 3 or 4 strokes of stick across pipe 
threads. It spreads and fills threads when 
turned. Encased in a convenient cardboard 
holder the stick may be carried around in 
a pocket or tool kit, always ready for in- 
stant use. Said to be unaffected by air, 
water, steam, acid, gas, brine, etc. Lubri- 
cates and seals pipe joint threads, nuts, 
bolts, gaskets, turn-buckles, etc. Prevents 
rusting. Lake Chemical Co. 
35 Fluid Handling Products+—A new, in- 
formative catalog, No. 45, on Fluid 
Handling Equipment for industrial instal- 
lations features a complete line of Zurn 
suction and pressure line strainers, such as 
duplex vertical chamber type strainers, ““Y” 
strainers, and angle type strainers and re- 
mote valve control assemblies. Other pro- 
ducts described are interceptors for grease, 
wax, fats, oils and solids. J. A. Zurn Mfg. 
0. 


Cc 
36 Condenser Tube Protection — Flow- 
rites, short belled-end metal inserts 
which protect condenser tube inlets against 
erosion, are described in a new bulletin 
released by Condenser Service & Engineer- 
ing Co., Inc. Tests show that Flowrites, 
because of their peculiar shave. create 9 





Boiler and Tank 
Interiors Against 


UNY ear FUNGI 


gaarless 





Serviron is an odorless, tasteless, per- 
manently viscous material. It protects 
metal against corrosion, and prevents 
deterioration and fungus growths on 
wood, concrete or metal, submerged 
in water, brines and certain acids and 
caustics. Serviron is used extensively in 
boilers, laundries and _ refrigeration 
plants. It is unaffected by feed water 
treatment, and is used with equal suc- 
cess in hard and soft water. Serviron 
is ideal for drinking water tanks. 


Easy to Apply— 
Serviron may be applied to any clean, 
dry surface with a stiff brush, and spread 
until a very thin coat remains. The appli- 
cator can work comfortably in cramped 
quarters becauseno obnoxious odors or 
gases are emitted. 


Sticks Tightly— 


Unlike paint, Serviron does not dry. It 
bonds so firmly, that it cannot be 
loosened. 


Use Indoors or Outdoors— 
Serviron may be used in hot or cold water 
tanks, indoors or outdoors. Since it re- 
mains viscous within a wide temperature 
range, it expands and contracts with the 
surface, eliminating the danger of hairline 
cracks. 


Economical— 
One gallon of Serviron goes a long way. 
A single, thin coat does the entire job. 
No primer is required. Its long-lasting, 
protective qualities reduce maintenance, 
and assure clean, tasteless, rust-free water. 
Order a trial quantity. 


XZIT SALES CO. 


Factories at 
1031 Clinton St., HOBOKEN, N. J. 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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How to Have /rouble-Free 
1001 CONTROL 


of every operation or process 


<i 












%*& One of the McAlear No. 110 Diaphragm Motor Valves controlling saturated %& McAlear No. 455 Pump Governor regulating 
steam pressure to wire rubber-processing machines in plant of leading manv- speed of steam vacuum pump on condensate 
ar facturer of wire and cable. return lines of large Government housing project. 


EPENDABLE, long-life, high precision, low main- 
tenance control instruments for more than 500 
specific applications in power and process indus- 

it | tries have been developed by McAlear. 


For every application that involves exacting control or. 
regulation of temperature, flow, level or pressure of steam, 
ter | Water, air, gas, chemicals or oil—McAlear either has the 
re- | control you need—or will develop it for you. 


ure 





the If you have a control problem call on McAlear engineers. 

ine rn 2 a : *& McAlear No, 1455 Pilot Operated Dia- 
Draw on their fund of experience . . . on their readiness plivaaeie. Wilt: obnarlting: ties Ob tanid-tok 
and willingness to help you. For informative bulletins or handle liquid in processing operation. 
catalog, write McAlear 


ay. 
ob Manufacturing Com- 


co pany, 1915 S. Western 

. | Avenue, Chicago 8. 
Affiliated with Hanlon-. 
Waters, Tulsa, Oklahoma: 

| Climax Engineering Com- 
pany, Clinton, Iowa. 


H-W TYPE 1800 Compact By-Pass Manifold simpli- 
fies piping designs, eliminates many flanged or 
screwed connections, saves space, reduces leakage 

—— hazards, without increas- 
ing installation costs. Sizes 
Yn to 4 inches. Bronze, 
cast iron, steel, screwed, 
flanged, silver braze and 
steel socket weld ends. 
Write for bulletin No, 117, 
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TEMPERATURE 
REGULATORS 









































Fuel Gmrng 
Start: Uith 
CONTROL 


Use a Powers No. 11 Tempera- 
ture Indicating Regulatorwhen 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 
THE POWERS REGULATOR CO. 
2746 Greenview Avenue, Chicago 14, IIlinols 
231 E. 46th St., New York 17, N. Y.— Offices 
in 47 Cities. . . See your phone directory. 
7° 


OVER 5 0 YEARS 


OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 


38 Steam Condensation Unit.—Descrip- 
tive bulletin tells how new design of 
Dawes condenser saves space and weight, 
doubles capacity of conventional smooth- 
tubed units. Capacity up to 10,000 lbs. of 
steam per hr. Contract Engineer Co. 
39 Diesels for Central Stations.—A line 
of 4-cycle Diesels incorporating de- 
sign and construction features to lower op- 
erating and maintenance costs — prolong 
engine life. Write for complete data on the 
Hendy Series 50 Diesel engine. Joshua 
Hendy Div., Joshua Hendy Iron Works. 


40 Steam Power Plant Planning Guide— 


condensing turbines, surface condensers 
and auxiliaries, is presented in the new 
Steam Power Plant Planning Guide an- 
nounced by Westinghouse Electric and 
Mfg. Co. Part I of the 40-pg. booklet illus- 
trates types of turbines, and charts turbine 
sizes and speeds. Part 2 on Performance 
Data covers basic operating conditions, in- 
cluding effect of deviation in pressures and 
temperatures on heat rates; regenerative 
feed-water heating; recommended con- 
-denser sizes, and condenser dimensions; 
condenser friction; impeller, propeller and 
axial type circulating pumps; and conden- 
sate pumps. 
41 Diesel Operation — Fully illustrated 
112 pg. handbook ‘Diesel Operation” 
show relation of fuel and lubricants to 
operating efficiency of Diesel engines. A 
useful reference for all power plant men. 
The Texas Co. 


WATER TREATMENT 


42 Chemicals for Water Analyses—New 
44-pg booklet presents various appa- 
ratus and chemicals used for Industrial 
Water Analyses for plant control. Features 
test sets required for such determinations 
as hardness, alkalinity phosphate, sulfate, 
dissolved oxygen, pH value, silica, and 
others. Comparators, photometers, turbid- 
imeters also are displayed. W. H. and L. D. 
Betz. 
Studies of Boiler Scale—‘Experiment- 
al Studies of Boiler Scale at 800 psi” 
is the title of a reprinted article covering 
tests of boiler feedwater treated with cal- 
cium, magnesium, silica, alumina, phos- 
phate. Photos show deposits under various 
operating conditions. National Aluminate 
Cc 


orp. 
44 Boiler Blowdown Equipment—‘‘Com- 
plete Automatic Control of Boiler 
Water Concentration without Heat Loss” is 
the title of a bulletin describing Henszey 
continuous blowdown equipment — com- 
plete, automatic control of boiler water 
concentration without heat loss.. Henszey 
Co. 
45 Removal of Ammonia from _ Boiler 
Feed Water—Cochrane Corp. has for 
distribution Reprint 39, which discusses 
briefly the removal of ammonia from boiler 
feed water. This discussion takes into ac- 
count three practical methods, such as use 
of a deammoniator, the use of chlorine and 
the use of an acid-regenerated zeolite. 


MISCELLANEOUS 


46 Waterproofing and Leak Sealing Com- 
pound—Bookiet describes compound. 
that seals leaks against water pressure— 
waterproofs walls—seals concrete water 
tanks or vats. Comes in liquid form and, 
when added to concrete mortar, sets up 
quickly—protects against dampness and 
underground seepage. Flexrock Co. 
4 Acid-Proof Brick Floors—Attractively 
illustrated 16-pg bulletin sets forth 
characteristics and advantages of Belden 
acid-proof floor brick. Will not burn, 
soften, rot, or deteriorate under traffic; 
widely used in dairies, foundries, meat 
packing and food plants, machine shops, 
etc. The Belden Brick Co. 
48 Fire Prevention Handbook—New 36- 
pg booklet “Fire and How to Fight 
It” describes various types of electrical, 
fiammable liquid, and ordinary fires; gives 
simple rules for extinguishing them. Also 
tells about latest fire extinguisher equip- 
ment. A valuable handbook for engineers 
and maintenance men in power plants and 
factories. Walter Kidde & Co. 
49 Automatic Tube-Ice Machine—Opera- 
tion and advantages of Vogt auto- 
matic tube-ice machine are described in 
16-pg bulletin. Di m in color shows 
how machine works. Applications in milk 
and packing plants, hotels, chemical plants, 
etc. are pictured. Henry Vogt Machine Co. 
50 Spiral Wound Gasket Data—Revised 
catalog gives complete data, specifi- 
cations on the Ajaz line of spiral wound 





etal and asbestos gaskets. Made for pres- 
sures from 10 to 3500 psi. U. S. Gasket Co. 
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Controlling Slime 
In Air Conditioning 
Equipment...... 


To prevent slime from forming 
in air-wash chamber, spray 
heads, piping, pump or drain of 
air conditioning units, many 
power plants find that. treating 
the recirculating water with 
Oakite Airefiner proves highly 
effective. 


This specially designed mate- 
rial for closed systems is merely 
added to the water supply as 
directed. In some installations 
it may first be necessary to re- 
move any accumulated depos- 
its. For this purpose, prelimi- 
nary cleaning with fast-work- 
ing Oakite Composition No. 22 
removes slime accumulations, 
quickly restores system to nor- 
mal operating condition. 


Free weer manual gives details. 
It also tells how to remove im- 
pinged deposits from washable air 
filters ... de-scale water-cooled and 
water-circulating equipment. Write 
for your copy. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N. Y. 


Technical Service Representotives Located in All _ 


Principal Cities of the United States and Casada 


OAKITE &y 


70 d cleanin 


| Dpecta Ly 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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that is 
SENSITIVE 


at all flow points 


HE ROTASIGHT ALARM is an excellent flow rate 
alarm because the float, which actuates the alarm, 
responds to flow rate changes only. When we 
add, however, that the float reacts to flow changes with 
the same high sensitivity at all points in the flow range, 
it seems to justify the statement that the Rotasight 
Alarm is a remarkable flow rate protective device. The 
straight-line calibration curve, shown above, is typical 
of the Rotasight and proves that the float moves the 
same distance for a given flow increment at all points in 
the flow range, whether high or low.The result is a Flow 
Alarm that is positive and accurate at: the exact flow 
rate where you desire protection. 
The Rotasight is an area-type flow meter in which the 


float moves up and down in a precision-bore transparent ~ 


metering tube fashioned with unique V-ported flutes. 
All of the flow goes through the meter and the float 
tnps an external magnetic switch at the alarm point. 

e external switch is adjustable easily and quickly to 





any point over the entire flow range of the instrument. 

The Rotasight is cast in iron and bronze in sizes from 
Yy" to 24%” inclusive. It will handle minimum flows 
of 0.03 G.P.M. of liquid and 0.06 C.F.M. of gas, and 
maximum flows of 60 G.P.M. of liquid and 135 C.F.M. 
of gas. Larger flows up to 
14,000 G.P.M. liquid or 16,000 
C.F.M. gas may be metered in 
our Rotasleeve Alarm. 

Leading manufacturers are 
using the Rotasight Alarm to 
protect expensive machinery 
and critical products. The full 
details are contained in an in- 
teresting new booklet 92-C, 
just off the press. You may 
obtain a free copy by writing 
us for it upon your Company 
letterhead. 








The Rotasight Alarm 
may be equipped 











with explosion-proof 
switch housing for 
hazardous locations. 
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BJECT 


Apsco's 
PROPOSAL 


on your Heating 
or Cooling Problems 





ADSCO VERTICAL 
STORAGE HEATER 


Typical of the wide range of applications 
for ADSCO Heaters and Coolers is the equip- 
ment covered by the above proposal. 

These heaters are now in operation—and 
are doing an outstanding job because they 
were designed to meet the exact requirements 
of this particular installation. 

Whether you require horizontal or vertical, 
storage or instantaneous equipment to heat or 
cool water, gases, oil or other liquids, take ad- 
vantage of ADSCO’S 65 years of experience 
in the design and construction of this type of 
equipment. 

ADSCO equipment is built just right for 
your job—with the capacity and reserve re- 
quirements necessary for most efficient opera- 
tion. Put your heat exchange problem up to 
us or write for Bulletin Number 35-75 E. 


AMERICAN [PISTRICT STEAM COMPANY 


NORTH TONAWANDA NEW YORK 


Makers of UP-TO-DATE Steam Line Equipment For Over 65 Years 
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New Engineering Books 
' (Continued from page 184) 


cluding chapters on instruments follow gas conditioning, 
hydraulic equipment and high pressure equipment. 

Power engineers in general will find this book invalu- 
able as a reference and we think that a copy of it together 
with a copy of the author’s Industrial Chemistry ought 
to be on every engineer’s bookshelf.—C. R. E. 

Practical Design for Arc Welding, Volume 2. By Robert 
E. Kinkead; copyright 1944; 8% by 11% in.; 107 pages; 
hard cloth binding; published by The Hobart Brothers 
Co., Hobart Square, Troy 1, Ohio. Price $3.50. 

This book is a continuation of Volume 1 and gives 100 
additional welding plates. The author calls these plates 
“idea stimulators” intended for the use of designers, en- 
gineers and fabricators who are interested in making 
the most of welding now on hand or to be installed. Con- 
siderable attention is paid in this volume to the fabrica- 
tion of tubular members and connections, thus making 
many of the ideas applicable to both piping installations 
and tubular structural design. Each plate is a picture 
of a welding job to be done with the indicated work told 
in symbols, accompanied by a record form upon which to 
record the cost of the job, and graph space provided for 
free-hand visuals of the proposed design. This is a prac- 
tical man’s handbook without theory. 

Conference Leader Training. By Edward S. Machlin 
and Paul T. McHenry; copyright 1945; 5% by 8% in.; 77 
pages; semihard cloth binding; published by the National 
Foremen’s Institute, Inc., Deep River, Conn. Price $2.50. 

This book, or manual as the authors designate it, pre- 
sents in a concise form the needs for leadership training 
with the object of developing an interest in learning the 
underlying principles of conference leading through in- 
dividual study and by observing the experienced leader 
at work. They also present in a practical form the vari- 
ous devices used in dealing with different situations, as 
well as the techniques involved in planning and leading a 
discussion. Stress is laid on the fact that the director of 
a conference must be able to plan, lead and direct the 
thinking of a group. The book also presents some cri- 
teria for judging the quality of the leader’s efforts, and 
for making criticisms and commendations of the work 
of others. “The goal of leadership training,” the authors 
say, “is the establishment of a conference program in the 
department of each trainee. This implies that manage- 
ment is back of the entire procedure from the leadership 
preparation down to the holding of conferences in each 
department of their organization. The-development of 
such a program will be assigned to, those prepared for 
this work, it should not be trusted to untrained indi- 
viduals.” Although the book is intended for those pre- 
paring to direct a conference of industrial workers, it 
will be extremely useful to any man who must plan 
work for himself or others for the manual suggests a 
course of thinking that is logical and aimed at getting 
things done efficiently and with dispatch. 

Air Compressors. By Eugene W. F. Feller; copyright 
1944; 5 by 8% in.; 460 pages; hard cloth binding; McGraw- 
Hill Book Co., New York, N. Y. Price $4.50. 

Since this book is intended principally for operating 
engineers and mechanical engineering students interested 
in air compressors and compressed air application, the 
author has gone deeply into the details of construction 
and has filled the pages full of helpful illustrations. This 
feature is very helpful in familiarizing the reader with 
all types of compressors now commonly used in industry. 
Installation, operation and maintenance information is 
presented in detail, with special emphasis on engineering 
practices that generally are known only to those working 
in the three separate branches. The hook is divided into 
fourteen different chapters which deal not only with all 


-types of compressors but with accessories, installation 


and maintenance problems, lubrication and a chapter on 
the theory of compressing air. The presentation of many 
curves, tables and diagrams makes the book extremely 
useful as an operator’s guide. Every element of con- 
struction is treated in detail, factors entering into the 
selection of air-compressor drives are discussed at some 
length, various methods of controlling pressures and 
speeds are adequately treated, a separate chapter is de- 
voted to each of the following types of compressors: 
rotary, centrifugal, axial flow, and an explanation of 
hydraulic compression of air. The book is,not only inter- 
—. geass but contains highly valuable reference 
material. 









































Parracoil 


These Paracoil products will 
fill many of your replacement 
or new equipment needs, 


EVAPORATORS 


For boiler 
water make-up. 
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2 operation. 
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0. Evaporator, recently ordered heating surface for inspec- WATER HEATERS 
~ by a — ae company tion, agg ane ease of 
to supply make-up vapor to repair. Available in sizes : 
. Seed water heaters. Sor wide range of capacities. For higher temperatures 


WASTE HEAT 


"| Plan Now... for Maximum BOILERS 


For heat recovery from 


‘| POSTWAR EFFICIENCY | ~~ 


“4 HEAT EXCHANGERS 


ip O eliminate any possibility of delay that other peacetime Fei convey ot haat tiien 


of replacement demands may create, far-sighted plant officials boiler blow down. 
i- have already started to check Heat Exchange equipment to deter- 
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Are You Equipped to Hold 


Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their 
jobs. They are the men who are equipped with a thorough-going and 


growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. 
themselves to do a little more than their job calls for. 
selves to do a little more than the other fellow. 


Some men. fit 
They fit them- 
They make a steady 


effort to equip themselves with the best kind of job insurance there is— 


KNOWLEDGE 


How about you? 


how quickly you will b ble 


more val 





Do you know how quickly knowledge will pile up— 
if you spend a few minutes 


a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily hod be managed, 


paying only a few cents a day, while you use the 


Thousands of men have followed this plan to win advancement or to 


make their jobs safe. You can too. 


10 Day Examination Offer. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power , 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience wi 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. e solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete—so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books 


d about this Library and our 
Then send the attached coupon to us today. 


into his library can do so knowing that he has the utmost in 


power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 


They 


are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 


knowledge, man to man. 
cluttered up with impractical theories. 
FOR POWER PLANT MEN. 


There’s no bunkum in this Library, nor is it 
It is a Power Plant Library 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 


on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 


of the Power Plant Library for 10 days’ Examination. 


$2.00 a month until the total low price of $16.00 has been paid. 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


Home Address 
City and State 
Company 


Position PPE—5-45 
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If you de- 


cide to keep the books after examining them, just send $2.00 and ora 
e 


a ne ne ee nee ee ee ee ee ee ee me ce eee mee 


May, 1945-— POWER PLANT 





Calif., Los Angeles—Southern California Edison Co., 
801 West Fifth St., Los Angeles, will begin work soon on 
new 220,000-volt steel tower transmission line from 
Boulder Dam hydroelectric power development of Gov- 
ernment to points in San Bernardino and Riverside Coun- 
ties. A large power substation, to be known as Highgrove, 
will be built at line terminus in last noted area, to be 
used for power distribution to Riverside, Redlands, San 
Bernardino and other communities. Project has a priority 
rating and is estimated to cost about $4,500,000. 

Calif., Modesto—Floden Brothers, 1325 Ninth St., food 
products, plan installation of electric power equipment in 
new one-story poultry processing and packing plant. A 
cold storage and refrigerating plant will be installed. 
Cost estimated about $60,000. Application has been made 
for a priority rating. G. N. Hilburn, 1211 K St., Modesto, 
is architect. 

Fla., Pensacola—Bureau of Aeronautics, Navy Depart- 
ment, Washington, D. C., is arranging appropriation of 
$959,000 in Federal budget for coming fiscal year, dating 
from July 1, for modernization and extensions in central 
power plant at naval air station, Pensacola, including 
installation of additional equipment for increased capac- 
ity. Also will install new conditioning equipment for 
boiler feed-water and heating apparatus, to cost about 
$100,000. Extensions and improvements will be made in 
electrical distribution system to cost approximately 
$100,000. Work will be carried out under direction of 
or of. Yards and Docks, Navy Department, Washing- 

on. 

Il., Chicago— Commonwealth Edison Co., 72 West 
Adams St., has plans under way for expansion in Calumet 
power plant, East 100th St. and Calumet River, including 
addition to station and installation of additional equip- 
ment to increase output by 107,000-kw, comprising tur- 
bine-generator.unit and accessories, high-pressure boilers 
and auxiliaries, switchyard extensions and other work. 
Cost reported about $12,000,000. Priority rating has been 
secured. Completion is scheduled late in 1946. Sargent 
& Lundy, 140 South Dearborn St., Chicago, are consulting 
engineers. 

Ill., Havana—Illinois Power Co., Decatur, IIl., has plans 
maturing for new steam-electric generating station at: 
Havana, where site has been secured fronting on Illinois 
River. It will have an initial capacity of 80,000-kw, di- 
vided into two 40,000-kw units, with high-pressure boilers 
and auxiliary equipment, and is reported to cost approxi- 
mately $5,000,000. A priority rating has been granted and 
work on foundations will begin soon. Plant completion 
is scheduled in 1947. Project will include new transmis- 
sion lines for connection with present high-tension system. 

Ind., East Chicago—Continental Foundry & Machine 
Co., manufacturer of castings, rolls, etc., plans installa- 
tion of electric power equipment in new addition to plant 
for expansion in machine shop. Cost reported close to 
$100,000, with machinery. Project has a priority rating 
and work will begin soon. 

lowa, Clinton—Interstate Power Co., Dubuque, Iowa, 
has approved plans for expansion in steam-electric gen- 
erating plant at Clinton, with installation of new 15,000-kw 
turbine-generator unit, boiler and auxiliary equipment. 
Project has a priority rating and work on superstructure 
will be placed under way at early date. Cost reported 
close to $2,000,000. Extensions will be made in transmis- 
sion lines. Sargent & Lundy, 140 South Dearborn St., 
Chicago, Ill., are consulting engineers. 

Kans., Abilene—Kansas Power & Light Co., Topeka, 
Kans., has plans for expansion in steam-electric power 
plant at Abilene, with installation of additional equipment 
for increased rating. Cost reported about $500,000. Pro- 
posed to begin work at early date. A priority rating 1S 
being secured. Black & Veatch, 4706 Broadway, Kansas 
City, Mo., are consulting engineers. i 

Mo., Independence-—Municipal Light Department is con- 
sidering expansion and improvements in municipal power 
station as a postwar project, with installation of new 
turbine-generator unit, boiler and auxiliary equipment for 
replacement of present units and increased capacity. Cost 
estimated close to $300,000. 
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valve now 


= si 


ce pressure loss 


@ Typical of SK leadership in valve 
engineering is the newly developed 
streamline valve body which reduces 
pressure loss to a minimum. A sepa- 
rate alloy cylinder having a hard-sur- 
faced bushing is provided in the valve 
body to guide the disc assembly at 
two points assuring proper alignment, 
even seating and positive trouble-free 
operation. The double-welded seat 
ring includes a special isolated seal 
weld which eliminates possibility of 
distortion of the seat face. ' 

Consult Schutte & Koerting about 
special high pressure valves or write 
for information on Boiler Non-Return 
Valves and Check Valves (Bulletin 
No. 8-B), Pressure Reducing Valves 
(Bulletin No. 8-R), and Turbine Valves 
(Bulletin No. 8). 





Both angle and globe valves embody these 
advantages and are available in any size for 
pressures up to 2500 psi with toggle top, 
or outside screw yoke, for either hand or 
motor operation 


Comparison of flow through conventional valve 
body and the new SK Streamlined valve 


SCHUTTE & KOERTING CO. Manufacturing Engineers 


Main Office and Works: 1156 Thompson St., Philadelphia 22, Penna. 


RTAPPARATUS © CONDENSERS AND VACUUM PUMPS ¢ HEAT TRANSFER EQUIPMENT e VALVES e¢ -ROTAMETERS AND FLOW 
INDICATORS © GEAR PUMPS ¢ STRAINERS « OIL BURNING EQUIPMENT «© SPRAY NOZZLES AND ATOMIZERS ¢ RADIAFIN TUBES 
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HeEre’s a valve without 


any packing. The resilient: 


diaphragm which seats under 
compression on the weir for 
an absolutely leakproof clo- 
sure also isolates the working 
parts from the flow. It’s an 
engineer’s dream. No wire 
drawing to worry about even 
when operated in throttling 
position. If the weir did score 
under severe conditions the 
diaphragm would still seat 
tightly. Scale or rust can’t 
clog it or cause leakage. Pres- 
sure drop across the weir is 
negligible. Long-life dia- 
phragms are replaceable in a 
few minutes for a few pennies. 
Mighty nice these days to have 
valves that don’t have to be 
-wet-nursed. Worth knowing 
more about — write today. 
HILLS-McCANNA CO. 


2439 West Nelson Street 
Chicago 18, Ill. 


For air, water, gases, acids, al- 
kalis, ‘slurries, volatile and viscous 
substances, semi-solids and hun- 
dreds of other fluids. 

Pressures to 150 psi. Sizes 12” 
to 14”, Screwed or flanged con- 
nections. Handwheel or lever op- 
erated types—motor, air or chain 
operated. Maximum recommended 
temperatures standard valves 180° 
F.; special up to 220° F. 


Pioneers 
13 Years Experience—thousands 
of installations behind the Hills- 
McCanna Company Saunders Pat- 
ent Diaphragm Valves. Your as- 
surance of correct. design and 
materials for your requirements. 


Catalog on Request 

Complete data on 

design and appli- § 

cation of Hills- 

McCanna Dia- 

phragm Valves 

for all services. 

Ask for a copy. 


HILLS-McCANNA 
Diaphragm VALVES 


SAUNDERS PATENT 
Proportioning Pumps—Force-Feed Lubricators—Chemical Valves— 
Air & Water Valves—Marine Valves—Magnesium Alloy Castings 
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N. H., Portsmouth—Bureau of Ships, Navy Department, 
Washington, D. C., will have plans prepared soon for ex. 
tensions and improvements in power plant at navy yard, 
Portsmouth, with installation of additional equipment for 
increased output. Also will make extensions in electrica) 
distribution system. Fund of $400,000 is being arranged 
in budget for Federal fiscal year, dating from July 1, 
Bureau of Yards and Docks, Navy Department, Washing. 
ton, will be in charge. 

N. Y., Staten Island—Staten Island Edison Co., 50 Bay 
St., St. George, S. I., has acquired tract of land on Victory 
Blvd., Travis, and will use as site for large power sub- 
station, for which plans will be prepared at early date. 
Cost reported over $3,500,000, with transmission line ex. 
tensions and other operating facilities. Project, it is 
understood, will be carried out as a postwar development, 

N. D., Washburn—Otter Tail Power Co., Fergus Falls, 
Minn., has approved plans for expansion in steam division 
at generating station at Washburn, with installation of 
new boiler unit and auxiliary equipment. Cost estimated 
about $250,000. Project is understood to have a priority 
rating and work will begin soon. 

Ohio, Cleveland—Weatherhead Co., 300 East 131st St, 
manufacturer of aircraft parts and fittings, plans instal- 
lation of electric power equipment in connection with 
expansion in plant for production for War Department. 
Cost estimated about $420,000, with financing provided 
by Defense Plant Corp., Washington, D. C., Federal 
agency. Work will be placed under way soon. 

Pa., Philadelphia—Bureau of Yards and Docks, Navy 
Department, Washington, D. C., plans extensions and im- 
provements in central power plant at Philadelphia navy 
yard, with installation of additional equipment for in- 
creased capacity. Work will be carried out during 1946 
Federal fiscal year, effective July 1, and fund of $799,000 
is being arranged for project. 

R. |., Bristol—United States Rubber Co., 500 Wood St, 
Bristcl, plans installation of electric power equipment in 
new two-story addition to local plant, about 110 x 160 ft, 
reported to cost over $125,000, with machinery. Project 
has a priority rating and erection will begin soon. Main 
offices are at 1230 Sixth Ave., New York, N. Y. 

R. |., Providence—Narragansett Electric Co., 49 West- 
minster St., has preliminary plans under way for steam- 
electric generating staion on local site, to be carried out 
as a postwar project. It has not been announced if plant 
will be an extension to one of existing stations on Man- 
chester St. and on South St., respectively, or an entirely 
new unit. Cost reported over $2,000,000, with turbine- 
generator, high-pressure boiler and auxiliary equipment. 
Philip D. Creer, 31 Benevolent St., Providence, is engi- 
neer. 

S. C., Rock Hill—Rock Hill Printing & Finishing Co, 
rayon printing, dyeing and finishing, plans installation of 
electric power equipment in new addition to mill at White 
and Laurel Sts., to be carried out as a postwar develop- 
ment. It will be two-story, about 40,000 sq ft floor space, 
and is estimated to cost over $400,000, with machinery. 
Plans will be prepared soon. 

Texas, Raymondville—Central Power & Light Co., plans 
one-story addition to local ice-manufacturing plant, re- 
ported to cost over $50,000, with equipment. Proposed to 
begin work soon. Priority rating has been secured. 
offices are at Corpus Christi, Tex. ; 

Wis., Antigo—Antigo Milk Products Co-operative, Inc., 
Otto Worth, manager, has made application for a priority 
rating for construction of new multi-story boiler house 
at plant, 63 x 100 ft, and 40 ft high, with installation to 
include boiler, pumps, coal and ash-handling apparatus 
and other equipment. No estimate of cost announced. 
Oppenhamer & Obel, Wausau, Wis., are architects. 

Wis., Eau Claire—National Pressure Cooker Co., 1515 
Ball St., manufacturer of canning and cooking utensils, 
plans installation of electric power equipment in new one 
and two-story additions, reported to cost close to $100,000, 
with machinery. Also will build addition to boiler house, 
with installation of equipment for increased capacity. 
Project has a priority rating and work is scheduled to 
begin soon. Magney, Tusler & Setter, Foshay Tower 
Bldg., Minneapolis, Minn., are architects. 

Wis., Green Bay — Wisconsin Public Service Corp. 
Green Bay, will take bids in May for new addition to 
local Bayside steam-electric generating station, where 
large expansion program will be carried out. Installation 
will include new turbine-generator unit (to be furnished 
by Westinghouse Electric & Mfg. Co.), high-pressure 
boiler, stack and auxiliary equipment. Cost estimated 
about $3,000,000. Utility Engineering & Service Corp., 
231 South LaSalle St., Chicago, IIl., is consulting engineer. 


May, 1945-— POWER PLANT ENGINEERING — Chicago, III. 











Read This ‘“Chain Letter’’ 







Catalog A-2 cov- 
ers Drive and Con- 
veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings 
Ask for your copies 
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Union Finished Steel 
Roller Chain is manv- 
factured in all stand- 
ard sizes from %“ to 
2%" pitch, in single 
and multiple strands. 




















UnioN 


HAINS 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable Iron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 
* 
Finished Steel Roller 
Chains and Sprockets 
All) manufacturer's standard, 
size *s in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
14 in. to 4 in. pitch 
* 
SilentChainand Sprockets 
All sizes 3, in. to 1'2in. pitch 
* 
Flexible Couplings 


Roller chain type 
Silent chain type 








































We have the 
ANSWER 
to Your 
ROOF PROBLEMS 











@ NOW is the time to resurface and repair 
worn and leaky roofs, flashings and gutters. 


It’s Simple, Easy and Quick with 


STONHARD PLASTIC 
ROOF RESURFACER 


CAN BE APPLIED WHILE ROOF IS WET 


* Completely prepared — Use it.just as it comes from 
he drum. 
* Covers any type of roof surface. 
* Will not check, crack or peel off. 


ORDER A DRUM NOW 


LASTING 
PLIABILITY 


The photograph at the 
right shows a thin coat of 
STONHARD PLASTIC ROOF 
RESURFACER over a piece of 
heavy screen. After 18 months’ 
ther, screen 
























posure to 
was twisted back and forth 
until every wire broke, but 
the RESURFACER showed no 
loss of elasticity. 


STONHARD COMPANY 


Building Maintenance Materials 
Since 1922 
401 N. BROAD ST., PHILADELPHIA 8, PA. 


MAIL THIS COUPON NOW FOR FREE FOLDER, 
“HOW TO GET MORE SERVICE FROM YOUR ROOFS.” 


STONHARD COMPANY 
811 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 

Sirs: Please send us your new FREE folder, ‘How to Get 
More Service From Your Roofs.” 
FIRM 
ADDRESS 
CITY. 
MR 











ZONE STATE 


TITLE 
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sure and specify 


QUAKER 


For sixty years the name of Quaker has been 
the symbol of Quality Rod and Sheet Packings. 
Quaker manufactures a complete line of rod 
and sheet packings to properly meet any serv- 
ice requirement. 
Old equipment. . . new equipment. . . serv- 
ice conditions of all kinds . . . low pressures 
. high pressures. . . cold:water or steam... 
water, oil, acids or any other kind of liquid there 
is a Quaker packing to meet the condition. 
Consult Quaker if you have any packing 
troubles. Our engineers will gladly assist you. 






If there is a way to get it done 
QUAKER will do it 












Reg. U. S. Pat. Off. 


QUAKER 
RUBBER 


CORPORATION 


\ Mfrs. Industrial Rubber Products 


PHILADELPHIA 24 
NEW YORK - CLEVELAND 
CHICAGO - HOUSTON 


Western Territory 
Quaker PacificRubberCo. 


San Francisco + Los Angeles 


















































rod “~ — i 
Postwar model... but now! 
SIV: 
res There’s just one reason for putting a Flame Failure Safeguard on an oil or 
pulverized coal burner — to prevent an explosion. No control which does 
ere not react instantaneously to flame failure can provide full protection. It is the few 
on. seconds of delay lost between flame failure and fuel cut-off that charges the combustion 
ing chamber with potential destruction. Equipment that depends upon 
ou. changes in temperature or in flame characteristics, such as electrical conductivity, 
must be ruled out in the dependable system. Only the surest control is worthy of the responsibility 
of protecting your property. Fireye is a Photoelectric Flame Safeguard. It is actuated 
e by the direct light of the flame itself — but that is not all! Fireye is photoelectric in operation — 
does not depend on converting the light into heat in a mechanical gadget. Fireye sees 
the flame — acts instantly upon flame failure to cut off fuel and sound an alarm. Fireye mounts 
outside the boiler, looks through a window, is removed from destructive heat. Fireye is 
the flame safeguard of the future — proved and ready for you now. 


Combustion Control Corporation + Cambridge 42, Mass. 
District Offices in all Principal Cities 


photedlecrie(ffreye) flame safeguard 
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HOW CONNERY CONSTRUCTION’ 


Holds Down Maintenance at 


DUNN SULPHITE PAPER CO. 





Taking a tip from hundreds of other industrial —prevent internal corrosion—help hold down 
plants and central stations, the Dunn Sulphite —pjant maintenance expense. 

Paper Co. at Port Huron, Mich., picked Connery 

Construction for the stack, breeching and flues | Write for 36-page Connery Handbook. It shows 
of its new and highly efficient power station. how Connery’s Expansion Stiffener makes stacks, 
For complete description of this plant see Janu-  breechings, flues and uptakes serve better and 
ary, 1945, Power Plant Engineering. last longer; contains specification data; picture 


Here, Connery Construction will eliminate the applications in different industries. 
headaches that result from buckling, warping, ; 


loose joints. It will assure maximum contraction CONNERY CONSTRUCTION CO. 


and expansion—step up efficiency of draft Second and Luzerne Sts., Philadelphia, Pa. 








Get a CONNERY BID on: 
STACKS 
BREECHINGS 
UPTAKES 


HOPPERS 
*Connery Construction is electrically welded, with ‘V’ stiffeners pressed into the metal; permits 
AIR DUCTS uniform expansion and contraction; won’t warp or buckle. 


STOP LEAKS §4)7-¥8445)3° 


Damp Proof—Water Proof 


wor’ STOKERS 
Leaks, water seepage in con- SPREADER 


crete walls can be stopped in- 
stantly — permanently with 


FLEXTITE. This material BURN COAL LIKE OIL! 


will convert wet basements into | <0. wish FYR-FEEDER—Burn less cool—Cheoper coal—Local cools—Screes- 
bone-dry useful space. Will | ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


seal leaks against water pres- om 
: = ent FYR-FEEDER 


sure. Can be used in elevator 


pits, tunnels, dams, concrete iid if exclusively employs 
water tanks, retaining walls. | | 4 9 ° 
. < air JET coal 
Efficient as a plaster coat for | ]ixax—re ~ 
- PROPULSION 


waterproofing and dampproof- 

















Fines burn in suspension, larger pieces are 
4 t spread evenly over grate. 

Write for : FYR-FEEDER increases boiler capacity— 
Further oe : - responds instantly to sudden load variations— 
. : : Fe : requires no special skill or experience to 
Information operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bank- 

and Details ing losses. 


FREE CHANGE OVER TO FYR-FEEDER NOW 
TRIAL OFFER Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 Ibs. coal per hour. If 
you are or expect to be in the market for automatic coal burning equipment 


Wire or Write 


FLEXROCK COMPANY FYR-FEEDER Stoker Division 
3623-A Filbert St., Philadelphia 4, Pa. AMERICAN COAL BURNER COMPANY 


Please send me complete FLEXTITE information . .. . details 
of FREE TRIAL OFFER—no obligation. Engineers 


a 


N 
ws 22—19 E. Erie St. Chicago 11, Ill. 


Address 


—_—$$——— 
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Industry lurns The Spotlight or 





CRYSTOLON BRICK 


Wartime peak operation emphasizes CRYSTOLON Brick’s outstand- 
ing quality—long, trouble-free service . . . a serviceability derived from 
+ these characteristics: (1) great refractoriness, (2) chemical stability, 
(3) resistance to abrasion, (4) resistance to the corrosive action of ash 
and the penetration of slag. 


NORTON COMPANY } Worcester 6, Mass. 
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the BEST ANSWER 
to your LIQUID LEVEL 


CONTROL PROBLEMS 


Years of experience designing and building float 
boxes, float and lever tank units, float and lever 
operated valves, and combinations of these units, 
assure you of Davis’ ability to solve your liquid 
level control problems. The broad Davis line 
meets any service condition. Typical units are 
shown below. Bulletins describing all units will 
be mailed on request. 


Davis No. 161D Float Box, 
for maintaining liquid level 
in tanks and receivers, re- 
gardiess of whether flow is 
in or out of tank, has Dia- 
Ball packless, leak-proof 
transmission unit. Available 
with rotary stem and pack- 
ing box. Operates control 
valve, pilot valve or elec- 
tric switch. 





Davis No. 60 Float Valve 
—single seat. For 125 Ibs. 
hydraulic pressure. Globe 
and angle patterns. For use 
on the make-up line to an 
open tank. Maintains maxi- 
mum desired level automati- 
cally. No hunting or water 
hammer, 











Davis No. 164D Packless 
Float Box with explosion 
proof switch and No. 97SH 
Solenoid Valve with explo- 
sion proof case. 


Davis No. 162D Packless 
Float Box with Pilot Valve 
and No. 14 Diaphragm Mo- 
tor Valve. Operating medium 

may or — 
gas at 25 to 40 lb: 


DAVIS REGULATOR COMPANY 
2508 S. Washtenaw Ave. Chicago 8, Illinois 








Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 

. lock nut to remove 
and the old dise is 
off and replaced in a 
jiffy. 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent... . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 











(RR RRM RN A ES AN RARER 
THOSE WHO CANT AFFORD TO MAKE 


ERRORS IN MEASURING VALUABLE 
STORED LIQUIDS CHOOSE — 


LIQUIDOMETER z Tank Gees 


“THEYRE ALWAYS ER “ink Gaupe 
100% automatic. 


No pumps, valves, or auxiliary units needed to read 
them. 
Models available for either remote or direct readings. 
Accuracy unaffected by specific gravity of tank 
liquid. 
Approved by Underwriters’ Laboratories for geugiog 


hazardous liquids. 
Write for complete details. 


tHe LIQUIDOMETER cos: 


36-3! SKILLMAN AVE., LONG IS 


LANO CilTY ZEN 
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$1,000,000,000 per year—one thousand million 
dollars . . . that’s RUST’S annual ‘‘loot’’ from 
industry! 


Your share? Actually, it’s a lot more than you 
think—whatever your type of production. For 
Rust’s ‘‘loot’’ is measured in depreciated ma- 
chinery . . . in wasted time and materials . . . plus 
losses you can’t even begin to calculate. 


There’s only one way ‘‘out.’’ That’s . . . Stop 
Rust before it starts! Stop it before it stops you. 


Use Shell Tellus Rust-Preventive Oils to lubricate 
machines, wherever moisture is a factor. These 


Shell developed and perfected oils possess special 


rust-inhibiting qualities and, therefore, provide 
protection against the formation of rust. 


SHELL RUST PREVENTIVES © 


BEFORE HUST STOPS YOU! 








Furthermore, these oils have been developed with- 
out sacrifice in other important characteristics. 


Use the new Shell Ensis Rust-Preventives as 
protective coatings. They come in a complete 
line of oils, fluids, and compounds. The protec- 
tive coatings formed range from thin, transparent 
oil films for use between machining operations 
to heavy, abrasion-resistant surfaces that stand 
up against weather and time. 


Call the Shell man now. Let him study your 
operation-and show you how to ‘‘stop rust!’’ 

Write, wire or phone: Shell Oil jeep Inc., 
50 West 50th Street, New York 
20, N. Y., or 100 Bush Street, 
San F et 208 6, Calif. 


.e OILS...FLUIDS...COMPOUNDS 
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NO WATER 
HAMMER 
WITH 


- - » Bulletin on 
Boiler Water Chemical 


Treating Units........ 


GOLDEN -ANDERSON 
@ Tells how to protect boilers against cor- \ VALVE SPECIALTY CO. 


rosion and pitting .. . prevent scale, control 
ae * FULTON BUILDING, PITTSBURGH, PA. 
alkalinity, remove dissolved oxygen. 


@ Tells how Sodium Sulfite should be fed i 7 
... how other chemicals should be fed . . . -". Protect Your Boilers Against 


; ate § 
why two systems are used in combination _ Pitting, Corrosion and Scale with 


for best results. ‘ ; 





e Describes simple, complete “Packaged” a 
units to meet above requirements ...a 
brand new Milton Roy development. 


e@ Contains selection tables from which to 
choose units of proper capacity for single 
or multiple boilers operating over a wide 
range of pressures and make up water 
requirements. 





@ This bulletin is ‘‘must’’ reading for every 
power plant operating engineer. Send 


@ This modem boiler preservative 
contains colloids that possess ad- 
sorptive properties. It holds all 
precipitates in suspension, while 
at the same time establishing a 
protective colloidal film on the 
metal to arrest pitting and corro- 
sion. Its action is simple, safe, 
sure; helps your boiler produce 
more steam. 
Write for Descriptive Bulletin 


GARRATT-CALLAHAN CO. 
MILTON FKoy PUMPS Seino ot «or carom 


59 East Van Buren St {328 Broadway 148-154 Spear St 


1337 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18, PA. Chicago 5 New York City | San Francisco: 
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W ith steam power equipment everywhere 
being worked to limits of capacity these days, emer- 
gency calls for pressure tubing have been ‘more 
numerous and urgent than in normal times. The war 





st can't wait—neither can war-essential boilers and 
heat transfer equipment on land, sea and rails. Even 
th the best of tubes sometimes have to be replaced more 


often nowadays due to prolonged, round-the-clock 
operation under extreme conditions. 

As a leading tube manufacturer, B&W is called 
upon to supply many of these emergency replace- 
ments on short notice. A few examples cited here 
typify the urgency of such calls and how B&W was 
able to speed deliveries. 

The reasons that enable B&W to meet these war- 
urgent emergencies are good reasons why you should 
specify B&W tubing for present and post-war needs 
for both welded and seamless pressure tubing. Con- 
re sult B&W today. 














o0e TO MEET WARTIME 
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EMERGENCIES 


Example 1—A troopship ready for con- 
voy needed 13 tons of seamless boiler 
tubes ... 926 pieces of complicated design 
were rolled, bent and delivered by B&W 
in 4 days. 


Example 2—Facing a shut-down, a mu- 
nicipal power plant phoned for 12—4" x 
.203" x 18' boiler tubes . .. two hours later, 


tubes were en route by railway express. 


Example 3—A west coast shipyard phoned 
for six stud tubes for B&W header-type 


boiler .. . within 24 hours tubes were’on a 


night plane and installed the following day. 






Example 4—A phenol plant faced a bot- 
tleneck for lack of 5,220 Ib. of stainless 
. the required 16' and 18' 
lengths of B&W tubes were flown 600 
miles by the Air Transport Command, 


steel tubes . . 











~ For All 
‘“HIGH-UP” 
| VALVES 


NUVVAAVAAV ENYA pe 


A steam trap and 


temperature control 


H $ | Every overhead valve in your plant should have the 
in one | ome tide instant control from the floor which 
Babbitt Sprocket Rims provide. .. . Babbitt Rims 
are low in cost; quickly attached; they save time, 
steam and accidents. Install them now. Write for 
descriptive folder: 


BABBIT STEAM SPECIALTY CO. 


South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Also in various forms, can be used as . | e 
a steam injector, or a tank tempera- No. 87 | Babbil : 
ture control. Ask for Catalog No. 550. Oo. 1 

| —Adjustabie—= 
Py Victehemtneae | SPROCKET RIM 


475 Fifth Avenue, New York 17,N. Y. 


SAVES STEAM SARcO CANADA, LTD.. 85 Richmond St. W.. TORONTO, ONT | wtrn Chain Guide 


179 


_ It's the low cost Sarco liquid expansion 
trap, that is used by the hundreds in 
refineries, coal, chemical and other in- 
dustries that have outdoor steam oper- 
ations. It can't freeze. 
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| TARY PUMPS 


This bulletin tells you why and how 


BLACKMER ROTARIES 


are SELF-ADJUSTING FOR WEAR 
WRITE NOW FOR 
BULLETIN No. 306 — FACTS ABOUT ROTARY PUMPS %) 
Bulletin No. 302 — Pump Engineering Data \ 


BLACKMER PUMP COMPANY 
2010 CENTURY AVENUE GRAND RAPIDS 9, MICHIGAN 
Serving Industry for More Than 40 Years 


POWER PUMPS - HAND PUMDS = EZY-KLEEN STRAINERS 








JUST OUT! NEW FROM COVER TO COVER e 1280 PAGES « FULLY ILLUSTRATED 


4 BOOKS IN ONE! AUDELS 


irre tlil /EERIGERATION 


ANSWERS YOUR QUESTIONS and AIR CONDITIONING GUIDE 


Covering: Basic Principles, Servicing, Operation, ASK TO SEE IT! 


Repair of 
1. Household Refrigeration Fo got tite Sateen Ser: soeeanay Hat gompen 
2. Special Refrigeration Units (eee an ws 
= pF et = aot Refrigeration AUDEL, Publishers, 49 W. 23rd St., New York 10,N.Y- 
e 20 oning systems MAIL AUDELS TION GUIDE for tree examination. 1 94's 
A gold mine of essential important facts for inal gend you 84 ln 7 caves then comm $5 manthy auth price 
ENGINEERS, SERVICEMEN and USERS. 
Here you have at your fingers’ ends a Complete 
Library in ONE VOLUME, the necessary data you 
have been looking for on: MODERN UNITS, SYS- 
TEMS AND MACHINES, REFRIGERANTS includ- 
- ing Freon, Quick Freezing, Lockers, Water Coolers 
PAY ONLY $1 A MONTH and Air Conditioning Systems. 


2 





EFRIGERATION, 


Rs 
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BOILER WATER THERE IS A %PROPORTIONEERS® SYSTEM TO 


CONDITIONING MEET EVERY WATER CONDITIONING PROBLEM 


WILL WORK 
The success of your chemical treatment depends on strict adherence to an operating 


program. In many cases insufficient importance is given to the method and regu- 
larity with which the treatment is injected. By using the tried and proven %Propor- 
tioneers%, system, you eliminate guesswork, assure accurate treatment, safeguard 
your boiler investment, improve heat transmission, save fuel and reduce costly 
shutdowns for repairs and cleaning. 


I , DANBOATIONEERS. INL. % 


WRITE TO °%,PROPORTIONEERS, INC.%, 46 CODDING ST., PROVIDENCE 1, RHODE ISLAND 
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SWS TERE S-B HEAT EXCHANGER 


Sclenee te exnaust Conuere” waste 


HEAT TO PROFIT 
5 


SIMS Offers Three Services to 
Your Internal Combustion Engine 


@ illustrated here are three important ways 





to protect and enh your engine invest- 
ment. Sims Heat Exchangers are serving on 
land and.sea to keep jacket cooling water at 
the safe température in all types of internal 
combustion engines Plan now to utilize ex- 
haust heat through a Sims Boiler. Write for 
“Heat Recovery" Bulletin describing these 
two services and for Sims Cyclone type 
Silencer Bulletin, the latest of Sims Products. 


THE SIMS COMPANY e BOX 1096A @ ERIE, PA. 


SIMS eat Recovery Products 


HEAT EXCHANGERS @ EXHAUST GAS BOILERS @ ENGINE SILENCERS @© STORAGE WATER HEATERS 
Oil HEATERS @ OIL COOLERS @ FEED WATER HEATERS AND UNIT TYPE PULVERIZERS 





COLD PIPE,CONDUIT and TUBE BENDING MACHINES 

types from which to select; hand operated capacities:- Y% to 6" inclusive; 

motor operated:- 14 to 8" inclusive. Now indispensable to contractors, 
12 shipbuilders, ordnance plants and thousands of others. These machines 

will be essential also in industrial conversion after the war. 


FUEL CONSERVATION. 
‘BEGINS IN YOUR BOILER ROOM <_ 
USE THE PORTABLE E 12,000 customers — and more— 


can.testify to the indispensability 
& Y RITE CO, AN ALYZER of “American” machines. Here are 

a few users: Bureau of Ships, Wash., 
D. C.; Henry J. Kaiser Co., Calif.; Pacific 
Bridge Co.;Bethlehem-Hingham Shipyards; 
Hercules Powder Co.; Stone & Webster; 
E.1. Du Pont de Nemours & Co.; Crane Co. 


To Reveal sail Waste i" aS. _ aaa 
Baal | Ramer UUM: Deliveries 


PIPE gENDING MACHINE 63 PEARL ST. 
Lompany- 


The FYRITE Indicator makes accurate CO, INC BOSTON, MASS. 
analysis of the flue gases easy—and CO2 3 
analysis is the standard accepted method for me 
determining the percentage of fuel wasted up | 
the stack due to needless excess air being 


drawn through the furnace. The FYRITE FOR SALE 
guickly points the way to adjustments and ; 


repairs necessary to secure efficient fuel 


pe yey It is ee a ne no New and 
valves, clamps, or leveling bottle; no glass HH 

parts or batteries; requires no skill or tech Reconditioned 
nical knowledge. Iron and Steel 


ar tnsmmiihia Hank kee ie ALL TYPES AND SIZES 
RETURN THIS COUPON FOR BULLETIN. 34 ALSO FITTINGS 

ON FYRITE CO2 INDICATOR 
$1950 comeere Tested and Guaranteed 


TYPE FLUE FILTER 


BACHARACH }— || APEX IRON & METAL CO. 


Industrial Instrument Co. 2204 S. Lafiin St. Chicago 8, Hl. 


7000 BENNETT ST 
PITTSBURGH 8, PA 8c , 
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How BERNITZ BLOCKS are helping check 
labor turnover in hundreds of boiler plants 


Dus to wartime restrictions on the flow of coal from 
one field to another, many boiler plants have to burn 
coal for which their equipment was not designed. Lower 
quality fuels also have to be burned at higher rates to 
maintain capacities. Clinker adhesion and ash removal 
problems are intensified, and the extra labor burden falls 
on the boiler room crews. ° 


Moreover, military demands on manpower have made 
the boiler room jobs tougher for those who are left to 
carry on. Sometimes the added load is too much to bear. 
The natural thing to do when a job gets too tough is to 
look for an easier one. 


BERNITZ SUPER BLOCKS are helping to check labor 
turnover in many hundreds of boiler plants today. By 
keeping the walls free of clinker they minimize the work 
required for cleaning and dumping fires; maintain 100% 
active grate surface at all times. In short, they improve 
working conditions. 


As the chief engineer of a large paper mill in Michigan 
recently put it: “If we had to go back to the days before 


we installed Bernitz Blocks, using the coal we have to 
burn today, my gang would walk out of here.” 


BERNITZ SUPER BLOCKS reduce maintenance to 
settings and reduce furnace outage, contributing further 
to overall economy in the expenditure of man-hours of 
labor. 


BERNITZ SUPER BLOCKS are made of “‘Carbofrax”,* 
the silicon carbide refractory which inherently resists 
clinker adhesion. By taking advantage of the high thermal 
conductivity of “Carbofrax”* with shapes correctly de- 
signed for large air contact area, BERNITZ SUPER 
BLOCKS can be easily cooled below the fusion tempera- 
ture of the ash. Write for free descriptive Bulletin B-344. 


*“Carbofrax"’ is the registered trade mark of, and 
indicates manufacture by, the Carborundum Company. 


BERNITZ FURNACE APPLIANCE CO. 


89 BROAD STREET, BOSTON 10, MASS. 


New York Philadelphia Detroit Buffalo Syracuse Atlanta Pittsburgh 
Cincinnati Chicago Indianapolis Minneapolis St. Lovis Cleveland 
In Canada: Williams & Wilson, Ltd., Montreal and Toronto 


BELOW: After 18 months’ heavy usage (300 to 350% rating) and only 
occasional Sunday shutdowns, these Bernitz ““Carbofrax’’ Blocks are in 


almost new condition. 


AT RIGHT: Rear view of Bernitz all ‘‘T’’ construction blocks. 


ERNIT7Z 


SUPER BLOCKS 


ER PRODUCTS INCLUDE: BERNITZ FURNACE LININGS @ BERNITZ NYGAARD WATER 
WALL @ BLOCKS FOR WALLS AND ARCHES e@ BERNITZ AIR-COOLED FLOORS 
BERNITZ SUPERGENERATOR LININGS FOR WATER GAS SETS 
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J 
Cylinder Head Repair 


made possible with 
SMOOTH'ON No.1 


A nut backed off the high-pressure piston rod of a tandem- 
compound engine in a New York plant, tearing a 3-inch hole in 
the cylinder head. With the engine’s peak load only a few hours 
away, an emergency repair was vitally necessary. 


The broken parts were coated with Smooth-On No. 1 Iron 
Repair Cement and put back together. For necessary reinforce- 
ment, the steam chest cover of an out-of-service pump, having 
some of its bolt-holes corresponding with the blown head, was 
bolted over the damaged cover with long bolts. A set screw 
inserted through a hole tapped and bored in the center of the 
reinforcing cover held the broken section tightly together. The 
engine went back in service shortly afterwards and operated suc- 
cessfully until a new head could be obtained, several weeks later. 

No wonder that for the past 50 years Smooth-On No. 1 has 
been a standby with engineers, maintenance and repair men for 
stopping leaks, sealing cracks, tightening loose parts and fixtures. 
Get Smooth-On at your supply house. Sizes from 7-0z. up. If 


they haven’t it, contact us. 
HANDBOOK 


- a e SHOWS REPAIRS 


Famous 40-page Smooth-On Repair Handbook de- 
scribes many ingenious, short-cut equipment repairs. 
170 diagrams. Clear directions. A book every engi- 
neer needs. Send coupon for your copy. 


Si aaetenieaian Mail This eg dm ae 


Smooth-On Mfg. Co., Dept. | 
570 Communipaw Ave., pws City 4, N. J. | 
| 


Please send me my copy of the Smooth-On 
| Repair Handbook. 
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The Iron Repair Cement of 1000 Uses 













“PENNSYLVANIA” 
BRADFORD BREAKERS 
















Thoroughly Protect Conveyor Systems 
Stokers and Pulverizers 

A_ combined Pog Sizer and Cleaner for R.O.M. and 
smaller feeds. Forty sizes and types—principally for Coals for 
Power Stations and Mines. Reclaims good Coal from the harder 
Picking Table refuse. 

Crushing done by “gravity impact.” Heavy Tramp Iron, Mine 
Timbers, hard Rock are automatically removed, thoroughly pro- 
tecting Conveying Systems, Stokers and Pulverizers. If inter- 
ested, write for bulletins. 

Capacities 25 to 1500 T.P.H. 


Reversible Hammermills © Single Roll Crushers © 
Bradford-Hammermills © Bradmills © Granulators 


SYLy, 
PENARSN'A 


1706 Liberty Trust Blidg., Philadelphia 7, Pennsylvania 


New York, Pittsburgh, Chicago, Los Angeles, Birmingham 
Associated with Fraser & Chalmers Engineering Works, London 























Where DEPENDABLE LUBRICATION 
~ Counts Most, It's MANZEL! 


For nearly 50 years Manzel 

Force. Feed Lubricators have 
been protecting bearings and cyl- 
inders by delivering exactly the 
right amount of oil with clock- 
like regularity. 
Easy to adjust and service, 
their positive operation 
day after day has made 
the name ‘‘MANZEL” syn- 
onymous with dependabil- 
ity. For your engine, 
pump, compressor or 
_heavy machine tool, you 
can’t buy better lubrica- 
tors than Manzels. 


Write for Catalog 25-D. 



























MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo, 10, N. Y. 









C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
9 
STEAM EJECTOR TYPE VACUUM PUMPS 
® 
MECHANICAL DRAFT WATER COOLING TOWERS 
© 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 
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PEABODY 


MULTI-FUEL BURNERS OVERCOME FUEL CONVERSION PROBLEMS 







Cw burners, built to fire oil and pulverized 


coal, gas and oil, or all 3 fuels, are an invaluable 






development pioneered and perfected by Peabody. 









They are in successful service in hundreds of power 






plants, utility central stations and industrial instal- 













lations of all types. 


Combined Oil and Gas : 
Burner—Forced Dratt. Their advantages are numerous, but most attractive 


of all is the freedom they give in the choice of fuels 
when supply problems are difficult. 





You can specify Peabody Combined Burners with 
full assurance of top combustion efficiency with any 
fuel fired and with the assurance of long service that 
results from good design and sturdy construction. 


Peabody engineers, experienced in all phases of 
combustion, are available to assist in working out 





your requirements successfully. ° 
‘1 Combined Oil and Gas 
Burner—Natural Draft. 













Combined Pulverized 
Coal and Gas Burner. 


Combined Blast Furnace 
Gas and Oil Burner. 


Three Fuel Burner for Oil, 
Gas and Pulverized Coal. 









PEABODY ENGINEERING CORPORATION 
580 F NEW YORK CITY 19, N.Y 


PEABODY LIMITED, LONDON 
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The 2 acceptance of Mercoid Seuwsle is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring’ positive performance under all 
operating conditions. 


Temperature Control— For 
numerous applications. The op- 
erating range is plainly indi- 
cated on a visible dial. No 
. guesswork—easy to adjust. 


Pressure Control—Ffor var - 
ous industrial applications. 
The operating range is plainly 
indicated on a visible dial. Ad- 
justments are easily made. 








See catalog No. 600 for complete information on all types of Mercoid Controls. 
THE MERCOID CORPORATION 


4229 West Belmont Avenue, Chicago 41, Illinois 


TAMP 


CTS 


TRUCK 
OVER 


> 
‘NO WAIT 
FOR DRYING 


HERE’S THE QUICKEST, BEST WAY TO 


PATCH BROKEN FLOORS 


Flexrock offers a new plastic repair material which is ready for traffic 

almost the moment it’s put down. There is no waiting. Simply shovel 
INSTANT-USE into the hole or rut—tamp—and your 
floor is. restored to solid smoothness . . . back in 
servite without delay. Tough INSTANT-USE bonds 
tight to old concrete, makes long-lasting heavy duty 
patch. Withstands extreme loads. Keep a drum on 
hand for emergencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
and Details of FREE TRIAL OFFER 





FLEXROCK COMPANY 
3623 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT- USE infor- 
mation and details of FREE TRIAL FFER— 
no obligation. 

















INCLINED 


Water Columns 
PRISMATIC REFLEX TYPE - 





SPLIT GLAND 
TYPE 


FIG. Pa 
‘ Sond for Casiog i 


ERNST WATER “COLUMN & GAGE CO. 
LIVINGSTON, NEW JERSEY 





Boiler Feed Water Controllers 


maintain a constant water level 
in your boilers, feeding them in 
proportion to evaporation. 


Let us send you Circular E-12 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave.* 
Cleveland, Ohio 











Reminder for Advertisers 


Please send reservations 
and copy on or before 10th 
of preceding month; com- 
plete plates can be accepted 
up to 17th. Be an “early 
bird’—help us mail issues 
Onitime.. 6.6 ae 
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Md SBM BANE 


MAKES THICK FLUIDS 
FLOW SMOOTHER, FASTER 


This new Sier-Bath screw pump is as far ahead in pumping 
thick fluids as the twin screw propeller is ahead of the old 
style paddlewheel. For it applies the screw’s tremendous 
torque to heavy fluids and thus overcomes the difficulties of 
conventional displacement pumps. 


There are no valves to stick, no steam wastage and no bat- 
tering intermittent delivery as in reciprocating pumps. In 
most applications, it is more efficient and quieter than geor 
pumps. Also, since it handles fluids of higher viscosity, it 
starts quicker on cold days. 


hag \ 


PUMPS—asphalt—Bunker C Fuel Oil—greases S/S, 
molasses —soaps—syrups—cellophanes 
acetates. 


% MANUFACTURING QUALITY PRODUCTS SINCE 1904 3X 


“9256 mate “Blvd. 
NORTH BERGEN, N. J. 
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Take A Tip From The Big Ship: 
““NOTHING BEATS THE THRUST OF THE SCREW” 


When used on fuel oil lines, its pulseless discharge prevents 
“puffy” firing and improves boiler efficiency. Furnished in 
both external and internal gear types. Write for Bulletin. 


MEANS LOW 
Se Sify: MAINTENANCE 
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Two screws are only ™ Se 
moving parts. End to center > : 
fluid movement of horizontally 
mounted units eliminates thrust bear- 
ings. Self-centering timing gears prevent 
sidewear resulting from screw contact. Pack- 
ing can be added while pump is running. 
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an The insistent demands of war-time production keeps Chapman Steel 
— Valves rolling off the production lines in unprecedented volume. Yet, in spite o 
om) stiff schedules that must be met, there is no relaxation in quality maintenance. 
- All metals going into Chapman Steel Valves are still produced in the Chapman 
” foundries under strict metallurgical control—and every valve delivered has a 
precision rating equal to that of a custom-made unit—meeting or exceeding 
we ” standard specifications. 
180 So check with Chapman whenever a valve problem arises. 





‘3 ‘The CHAPMAN VALVE MFG. CO., Indian Orchard, Mass. 
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"These days it’s either 
GOOD WATER or 
good-bye boilers” 


Permutit prevents scale and corrosion 


Under wartime’s heavy power loads, impurities in feedwater can be 
doubly dangerous. Boilers become an easier prey to scale and corrosion, 
and these trouble-makers mean slowdowns . . . possible shutdowns. 


That’s why thousands of war plants depend on Permutit.* Good water 
prevents breakdowns, and controlling water quality is Permutit’s busi- 
ness. Permutit produces such equipment as the Zeo-Karb* Water Condi- 
tioner illustrated, Hot and Cold Lime Soda Softeners, Deaerating Heaters, 
Continuous Blowoff and Demineralizers that deliver a low-cost substitute 
for evaporated water. 


If your plant is not Permutit-protected, write to The Permutit Co., 
Dept. Al, 330 West 42nd St., New York 18, N. Y. or Permutit Co. of 
Canada, Ltd., Montreal. * Trademark Reg. U S. Pat. Off 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 





ae 








PERMUTIT ZEO-KARB® H.removes both hardness and 
carbonate from water. Effluent contains no encrustang 
is reduced in total solids. Alkalinity may be adjusted 
mixing effluents from a Zeo-Karb H unit and a sodit 
zeolite unit. 


for Industry and 
the Armed Forces 








